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An Editorial 


@ In the decade of the 30’s, fiber glass was a novelty with promise; today 


that promise is an annual market of more than $290 million, and over 
30,000 applications. 


Obviously it would be quite impossible to tell the entire fiber glass story in a 
single issue . . . consider, for example, a few of the applications—a new 
rifle barrel: 500 miles of fiber glass chemically fused and bonded to a thin 
steel tube; 5000 uses of fiber glass in one Boeing 707; fiber glass truck cabs; 
solid fuel rocket casings; and, of course, fiber glass boat hulls. 


Fiber glass is versatile and the list seems endless: Individual glass fibers are 
incombustible, flexible, strong in tension, limited in stretch. They can be 
made smaller in diameter than a wave length of light, or as coarse as 
broomstraws. Their specific properties can be improved, changed, or cancelled 
by additives, like binders, lubricants, foils, colorings or paper. 


This young industry has developed through extensive research in glass. 

It has extended the use of glass-making raw materials into new fields and 
has devised machinery to fit the specific needs of fiber glass manufacture. 
THE Gass INpusTRY is privileged to be a part of this unfolding picture. 
During our 40 years of reporting we have seen many noteworthy advances in 
glass manufacturing, and so it is with great pride that we salute another 
member of the glass family, the fiber glass industry. 
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by Tadeusz Kozlowski, 


INVESTMENT RESEARCH DEPARTMENT 
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History 


@ COMMERCIAL PRODUCTION OF FIBER GLASS started in 
1939, with initial output sold by Owens-Corning-Fiber- 
glas Corp. This company, which for the next decade 
was to remain the sole manufacturer of the new com- 
modity, was incorporated under Delaware laws on 
February 21, 1938, by Owens-Illinois Glass Co. and 
Corning Glass Works as a joint venture to take over 
development and pilot production facilities of the two 
parent companies and to become established as a separate 
unit. Later on, through two public offerings of 630,000 
shares in 1952 and 300,000 shares in 1957, approxi- 
mately one-third of Owens-Corning became publicly 
owned, with the remaining two-thirds still retained by 
the parent companies in roughly equal proportions. This 
division is still in effect today. 

The cost of bringing fiber glass from its discovery 
stage to commercial production is impossible to estimate 
since research expenditures are not a regular feature of 
company reports. Undoubtedly, both Owens-Illinois Glass 
and Corning Glass Works, as well as other glass manu- 
facturers, must have spent considerable amounts on the 
study of fiber glass. Considerable effort must also have 
been directed at solving the many engineering and tech- 
nological problems which, by the time Owens-Corning 
Fiberglas Corp. was formed, had largely been eliminated, 
enabling the production of an acceptable raw material. 
Much work still remained to be done in the extremely 
important area of commercial applications. With only a 
few known uses and no established markets, the new 
product faced an uphill struggle. Then World War II 
came along and created, almost overnight, a substantial 
military market for fiber glass, large enough to support 
commercial full-scale production, which might otherwise 
have taken years to develop. 


Owens-Corning’s Pioneering Decade 


Taking advantage of war-created demand, Owens-Corn- 
ing took off to a very strong start. After small initial 
production in 1939, the value of its output exceeded 
$6 million in 1940 and, in a series of steep jumps, ad- 
vanced nearly tenfold to a temporary peak of $58 mil- 
lion in 1944. Thus, despite the exceptionally heavy income 
and excess profits taxes, the company was able to in- 
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crease its net earnings from $480,000 to $1,640,000 over 
the period. From 1945 on, as wartime needs gradually 
disappeared, sales receded to a low point of $32.7 mil! on 
in 1946, and net earnings declined to $440,000. ‘he 
following year, despite some improvement in do lar 
volume, after-tax profits sank to only $380,000. V ith 
operating income down to 2.4 per cent of sales, this -|!so 
marked the lowest profit margin in the company’s hist: 

Nevertheless, by putting all of its available resou 
into development of commercial uses and applicat: > 
that would open new markets for its products, Owcns- 
Corning was able to weather the post-war crisis. It 
succeded in laying a solid foundation for its future, « 
for an industry which was to develop very rapidly in | 
following 12 years. By the end of 1949, total sa'es, 
mostly to commercial customers, though still behind | 
war-time peaks, were running at around $50 million and 
profits were several times those of 1947. It is worth 
noting that throughout the initial decade of pioneering, 
the production and marketing of fiber glass was estab- 
lished as a profitable business right from the first year. 

‘Table I, showing Owens-Corning’s operating results 
for the period 1940-1949, also provides a complete indi- 
cation of total fiber glass market in that decade and the 
profitability of the business. 


Table | 


A- SINGLE COMPANY INDUSTRY: 1940-49 
(QOwens-Corning Fiberglas Corp.) 


Operating Income After-Tax Net 
$ Million % of Sales $ Million % of Sales 


1949 $48.5 4.1 8.4 2.28 
1948 51.1 5.8 11.4 3.37 
1947 40.6 1.1 2.4 0.38 
1946 32.7 0.9 2.7 0.44 
1945 45.9 6.1 13.3 1.52 
1944 58.0 11.3 19.5 1.64 
1943 40.1 8.7 21.8 1.52 
1942 28.6 7.4 26.2 1.34 
1941 12.4 2.2 17.7 0.82 
1940 6.6 1.0 15.2 0.48 


Year Sales 





Of course, the tabulation very strongly reflects the 
influence of wartime demand right up to 1945, To this 
extent, therefore, results achieved in this initial decade, 
or at least its early part, are not indicative of a normal 
rate of growth of the fiber glass market, or its true 
profitability. However, technical improvements and de- 
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Table Il 


THE GROWTH OF GLASS FIBER MARKET 1939-1959 
Total Manufacturers’ Sales in $ Millions 


velopment of several basic uses for glass fibers in this 
period enabled Owens-Corning to survive the lean post- 
war years, consolidate its position and enter the next 
decade with considerable impetus. This remained true 
despite the fact that these successes were closely followed 
by the loss of the company’s monopoly position and ap- 
pearance of keen competition. After ten years of solo 
performance, Owens-Corning had to start licensing other 
companies for fiber glass production. 


Entry of Competition 


As a result of a consent decree in an anti-trust action 
against Owens-Corning Fiberglas Corp. in 1949, four 
companies were able to secure licenses from that company 
for the production of fiber glass. They were Gustin-Bacon 
Manufacturing Co., Ferro Corp., Libbey-Owens-Ford 
Glass Co. and Pittsburgh Plate Glass Co. In 1954, Libbey- 
Owens-Ford Glass Co. segregated its two fiber glass- 
making divisions, Corrulux Division and Fiber Glass 
Division, and set them up as a separate company, the 
L-O-F Glass Fibers Co. The new unit, which acquired 
Glass Fibers Inc. in 1955, was itself eventually sold to 
Johns-Manville Corp. at the end of 1958 for a total 
consideration of approximately $47.6 million, paid in 
Johns-Manville stock. . 

At present, the glass fiber manufacturing industry con- 
sists of the original pioneer, Owens-Corning, the four 
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companies enumerated above, and a very small producer, 
Modiglass Fibers Inc., which form the basis of this 
analysis. 

Although, in a broader sense, the fiber glass industry 
embraces not only the manufacturers of glass fibers, but 
also the hundreds of converters and users, and possibly 
the suppliers of other related materials necessary for 
further processing of certain fiber glass products, a finan- 
cial analysis of the industry must be limited to the manu- 
facturing group which alone is susceptible of analysis. 
To a large extent, of course, the producers of the raw 
material are themselves engaged in converting oper- 
ations. Owens-Corning, for example, turns some 40 per- 
cent of its output into building products which are 
completely finished and ready for the builders’ use. In 
another area, Ferro Corp. has a weaving plant for con- 
verting its raw materials into fully finished products. 

Nevertheless, with total uses of fiber glass currently 
estimated at well over 30,000, it is obvious that many 
more companies are engaged in converting and manu- 
facturing products containing fiber glass than in the 
making of fiber glass itself. 


The Glass Fiber Market 

The combined sales of all six manufacturers represent- 
ing the industry put the total 1959 fiber glass market 
at approximately $290 million, nearly a six fold increase 
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over the ten-year period in which the industry was re- 
presented by more than one company. 

A more detailed analysis of this tremendous growth, 
though difficult, is not impossible. The difficulties lie in 
the fact that, except for Owens-Corning and Modiglass, 
fiber glass manufacturers are also active in other product 
lines which, for competitive reasons, are not stated sepa- 
rately in their annual accounts. This means that, for the 
purpose of analysis, all financial data published by these 
companies must be segregated into fiber glass and other 
interests on a somewhat arbitrary basis. However, since 
the companies whose financial statements have to be so 
segregated represented only a little over one-fourth of 
the total market in 1959 (2% per cent in 1950), such 
arbitrary apportionment is unlikely to result in an 
undue distortion of estimates of total industry figures. 
Based on this fact, it seems reasonable to assume that 
the margin of error in estimating the total fiber glass 
market in each of the past ten years is very small. 

The trend line’s slope (Table II) indicates an annual 
increment of $20.8 million for the period 1950-1959, 
inclusive, during which production of fiber glass became 
a multi-unit industry. Stated in different terms, this is 
equivalent to an annual growth of 15.4 per cent, com- 
pounded. However, it can be seen from the graph that the 
rate of growth accelerated substantially in 1959, with 
actual increment of $55. million, or 23.4 per cent. More- 
over, preliminary estimates for the current year indicate 
that the market will continue expanding along a line well 
above its long-term trend, probably reflecting the emerg- 
ence of the boat-making industry as a large-volume 
customer. 


Capital Investment and Profitability 


Based on total gross properties, annual sales and 
operating income (net before maintenance, depreciation 
and taxation) for Owens-Corning in their entirety, and 
such proportions of similar items reported by the remain- 
ing companies as were estimated as attributable to their 
fiber glass operations, it is possible to draw up a summary 
of these important statistics for the industry as a whole. 
Unfortunately, at this relatively early stage of the in- 
dustry’s development, its statistical coverage is still quite 
inadequate. At the moment, many of the financial details 
are still veiled by competitive secrecy. 

Subject to these reservations, Table III may be taken 
as representing a close approximation of year-to-year 
progress in the last decade. 

Over the whole period 1950-1959, total capital invest- 
ment increased 484 per cent, while sales advanced only 
262 per cent and operating earnings 189 per cent. These 
figures, however, are not entirely indicative of true 
longer-term trends because the base year 1950 was just 
before major capital investments were made by most 
companies, and these were thus unusually low, while 
sales and earnings were unusually high. A detailed ex- 
amination of the respective series will disclose that, 
starting from a Jow base in 1950, a very rapid build-up 
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Table Il! 
PROFIT MARGINS AND RETURN ON INVESTMENT 


*Capital Total Operating Income 
Investment Sales % of tReturn on 
$ Mills. $ Mills. $ Mills.~ §Salés~ Investment 


1959 222 290 52 17.9 23.4 
1958 186 235 38 16.2 20.4 
1957 164 212 31 14.6 18.9 
1956 145 203 31 15.3 21.4 
1955 116 197 32 16.3 27.8 
1954 99 162 23 14.2 23.2 
1953 86 152 22 14.5 25.5 
1952 76 127 19 15.0 25.0 
1951 60 104 23 22.1 38.3 
1950 38 80 18 22.5 47.3 


*Estimated portion of gross property devoted to fiber glass production. 
TOperating net as percentage of total capital invested. 





of capital investment took place at the beginning of ' 
period. This is probably explained by the fact that ; 
several new companies entered the field, they had 
spend substantial capital before they could realiz 
dollar of sales and earnings, and even Owens-Corn ng 
had to increase its capital outlays in order to pro cct 
its industry position. On the other hand, 1950 sales _ nd 
operating income were at record levels, by far exceed -ng 
previous peaks. 

Owens-Corning itself, which in that year still ac- 
counted for approximately 97.5 per cent of total fiver 
glass market, raised its total sales volume by some 66 
per cent from 1949, and almost quadrupled its operat ng 
net income. A more meaningful relationship betw:en 
investment, revenues and profits can be obtained if ‘he 
base period is shifted to, say, 1953. Since that year, ‘he 
respective series show advances of 158 per cent, 91 per 
cent and 137 per cent, indicating that the rate of return 
on investment has been fully maintained. 

The greatest significance of the temporary, declining 
trend in profitability that existed for the first three years 
after abolition of Owens-Corning’s exclusive position, was 
that it probably discouraged further entries into the 
field, in addition to the original licensees. The fact that 
most major glass companies had already entered the 
field, and that new entries from outside the glass in- 
dustry would be relatively more difficult, probably ex- 
plains why the total number of fiber glass manufacturers 
did not increase after the initial entries, and is not 
likely to do so in the foreseeable future. Thus, com- 
petition will probably continue to be limited to the 
existing units. 

Looking over the upper portion of Table III it be- 
comes apparent that, for the past several years, the 
industry has operated with remarkably firm profit mar- 
gins and that it may now have reached a sufficient volume 
beyond which an additional unit of capital investment 
may earn an increasing amount of profit. Moreover, the 
figures also reveal that neither sales nor profits were 
affected in the least by the recent recessions in 154 
and 1957-58. Also, the remarkable breakthrough in pro- 
fitability in 1959, which followed the relatively unexcit- 
ing record of the previous four years, is likely to con- 
tinue through 1960 and beyond. 
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Comparing the fiber glass industry’s profitability with 
other industries, it must be stated that it definitely ranks 
among the most profitable industrial operations in the 
national economy. 


Expansion Plans Indicate Further Growth 


‘faving completed one round of expansion programs 
in mid-1958, nearly all fiber glass manufacturers are 
ag in adding to their capacity through current construc- 
tio :. Owens-Corning has started work on a multi-million 
do ar plant at Aiken, S. C., for textile fibers. The output 
wi consist of yarns for draperies and other house 
fu: xishings and for industrial fabrics. With initial pro- 
du tion scheduled for the middle of this year, the com- 
pay is hoping to increase its output of this type of 
fib r glass by 100 per cent within the following six to 
tw: lve months. 

»hns-Manville is currently building two new facilities 
at Waterville, Ohio, and Parkersburg, W. Va., which 
shuld soon be ready for operation and, in addition to 
the new construction, most current facilities are being 
m dernized or expanded. For example, its fiber glass 
ins ilating materials plant at Corona, California, is 
do ibling its capacity to meet the growing demand from 
the construction, refrigerating and aircraft industries. 
The company’s future plans envision additional con- 
struction in the South and in Canada, where it has a 
ve:y important position in construction materials. 

‘he expansion program of Pittsburgh Plate Glass, 
which was launched as early as 1958 with a new $20- 
mi'lion plant at Shelby, N. C., and a planned annual 
capacity of about 25 million pounds of fiber glass yarn, 
ha to be expanded before construction was completed. 
The new facility now has a rated capacity of 40 million 
pounds, and the company still thinks it could sell more 
than it can produce, 

erro Corp. has announced a new program of expan- 
sion in Florida. An initial amount of $200,000 will be 
used for renting a plant to make glass fiber mats used 
as reinforcing material in glass fiber boats. This follows 
a $1.6 million program completed in 1956-57, 


Competition 

As stated before, Owens-Corning dominated the whole 
fiber glass market until 1949. The inroads made by the 
new entrants since 1950, though small when considered 
in terms of year-to-year gains, have added up to a sub- 
stantial shift over the entire 10-year period. By 1959, 


they reduced Owens-Corning’s share to less than three 
quarters of the market. Among companies which im- 
proved their market participation, Johns-Manville (or 
what was previously known as the L-O-F Fiber Glass Co.) 
remained an undisputed leader through 1959. This year, 
it will be seriously challenged by Pittsburgh Plate Glass, 
which may make a big jump when the first phase of its 
current expansion program starts yielding substantial 
results. 

However, with its strong financial sponsorship and its 
enormous captive markets in building materials that 
Johns-Manville is able to provide for its new fiber glass 
division, the immediate outcome of this rivalry for the 
second place in the industry is difficult to predict. Over 
the next several years, the main competitive battle will 
probably continue to be fought among Owens-Corning, 
Johns-Manville, Gustin Bacon and Pittsburgh Plate. Table 
IV shows detailed estimates of the main producing com- 
panies’ share of the market in each of the last ten years. 

In any speculation regarding future progress of in- 
dividual companies on the basis of the above figures, it 
is important to consider Owens-Corning as a rather 
special case. The relative decline of the company’s share 
of the market should not be taken as a sign of com- 
petitive weakness vis-a-vis the others. It must be re- 
membered that with the growth of fiber glass production 
and the multiplicity of end uses, it would be almost 
impossible for any one company to cover the whole field. 
To a certain extent, the new entries have not been at 
the expense of Owens-Corning, but represented extensions 
into entirely new marketing areas. In a sense, therefore, 
it is probably true that, since Owens-Corning’s competi- 
tors undoubtedly contributed to the rate at which the 
potential markets have been penetrated, they must have 
indirectly helped Owens-Corning too. 


Major Outlets 


Constituting one of the most important outlets for fiber 
glass as a raw material are the boat manufacturers and 
their suppliers. In this industry, fiber glass is used for 
reinforcing plastics. This is done either by mixing ran- 
dom glass fibers with liquid plastic before it is molded, 
or through sandwiching fiber glass fabric between two 
layers of plastic, which results in laminated sheets for 
hulls and other uses. Important in the laminating process 
are the chemical resins used for bonding the different 
layers together. These chemical compounds are supplied 

(Continued on page 366) 


Table IV 


HOW COMPANIES SHARED IN TOTAL MARKET 
In percentages of industry sales. 


1959 1958 
NUN 026i cada svunycvccaercncocoseneaeitacs 72.9 75.2 
ARETE Pate tee deen e 12.1 11.7 
SE IRR ere hp 7.6 7.2 
Pittsburgh Plate Glass .............:c:cccsscssesssssssssnees 5.2 3.0 
ON De noid pic occgusUseaassocauvoli 2.1 2.7 
ON ae a a reg . - 


"Insignificant 
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1957 1956 1955 1954 1953 1952 1951 1950 
77.0 79.4 81.6 84.0 86.7 88.8 93.1 97.5 
11.0 10.3 9.3 9.0 6.5 47 3.8 ‘ 

6.6 5.9 5.1 3.7 3.3 3.1 1.9 1.2 
2.8 2.5 2.5 2.5 2.6 2.4 Hone 
2.4 1.7 1.3 0.6 0.7 0.8 1.0 1.2 

* * * * * * * * 
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= GLASS MANUFACTURERS 


Owens-Corning Fiberglas Corp. 


Established: in 1938, jointly, by Corning Glass 
Works and Owens Illinois. 


Plant Locations 
Aiken, S. C. 
Anderson, S. C. 
Ashton, R. I. 
Barrington, N. J. 
Berlin, N. J. 
Huntingdon, Penna. 
Kansas City, Kan. 
Newark, O. 

Santa Clara, Calif. 
Granville, O. (Technical Center) 


FIG. 2. Anderson, S.C., textile fiber glass plant. 


Products 

1. (Aiken) 
Yarns for decorative and industrial fabrics; electrical 
insulations; rovings for plastics reinforcement. 

2. (Anderson) 
Yarns for decorative and industrial fabrics; electrical 
insulations; paper and tape reinforcements; rovings 
and mats for plastics reinforcement; coated yarns 


for screening. FIG. 3. Ashton, R.I., textile fiber glass plant. 


FIG. 1. Drawing of Owens-Corning’s fiber glass textile plant under FIG. 4. Berlin, N.J., plant for high-temperature insulation (co!cium 
construction at Aiken, S.C. silicate). 
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3. (Ashton) 5. (Barrington) 
Yarns for decorative and industrial fabrics; electrical Insulations for residential and industrial building, 
insulation; paper and tape reinforcements; rovings appliances; pipe and duct insulation. 
for plastics reinforcement. 6. (Huntingdon) 

4, (Berlin) Yarns for decorative and industrial fabrics and elec- 
Kaylo (calcium silicate) high-temperature insulation. (Continued on page 366) 


FIC. 5. Barrington, N.J., fiber glass plant. 
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FIG. 6. Huntingdon, Penna., fiber glass plant. FIG. 9. Santa Clara, Calif., fiber glass plant. 


FIG. 7. Kansas City, Kan., fiber glass plant. FIG. 10. Granville, O., fiber glass technical center. 
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Fiber Glass A oe 
Manufacturers (Continued ) FIG. 2. Defiance, Ohio, plant at Third and Perry Streets. 173,000 so. #t. 


Johns-Manville Fiber Glass Division  °*°¢*<* 


1. (Corona) 
Insulation components for commercial and milite:y 
aircraft; high-temperature insulations for rockets aid 
missiles. 
Established: December 31, 1958, with purchase of L.O.F. Thermal and acoustical insulation for industrial, cc n- 
Glass Fibers Company. Expansion has been under way mercial and residential fields such as houses, mol ile 
since the acquisition and is nearing completion this homes, refrigerated truck-trailers, refrigerated r-:.il- 
month. Production capacity is being increased by 50 road cars and truck-trailers; heating and air-condi- 
per cent over original figure. ; tioning equipment, ducts and piping. 
Plant Locations (Defiance—Third and Perry Streets) 
Corona, Calif. Lightweight thermal and acoustical blanket insulati: is 
Defiance, O. (3rd & Perry Streets). for ducts, piping, heating and ventilating applicatio is, 
Defiance, O. (Columbus Avenue). appliances, automobiles, trucks, trailers, marine and 
Defiance, O. (Carpenter Road). ‘other transportation equipment. 
Parkersburg, West Va. Home insulation for residential and commercial use. 
Waterville, O. (Research Center). Marine board for thermal and acoustical insulation in 
Waterville, O. (plant). passenger and cargo vessels. 


FIG. 1. Corona, Calif., plant; expansion indicated by dotted lines. FIG. 3. Defiance, Ohio, plant at Columbus Avenue. 87,729 sq. ft. 
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F:G. 4. Defiance, Ohio, plant at Carpenter Road; expanding, 238,200 


FIG. 6. Waterville, Ohio, Research and Technical Center. 105,200 sq. ft. 
s). ft. 


©. (Defiance—Columbus Avenue) ances, automobiles, trucks, trailers, marine and other 





Fiber glass pipe insulation for industrial, commercial 
and residential construction. 

(Defiance—Carpenter Road) 

Thermal and acoustical insulation for commercial 
heating and air-conditioning units and ducts, large 
piping, appliances, mobile homes, refrigerated truck- 
trailers and railroad cars; underhood insulation for 
automobiles. 

(Parkersburg) 

Fiber glass textile yarn and roving for insulation of 
many products in electrical field such as wires, cables, 
coils; plastic reinforcing material for boats, aircraft 
radomes, marina pontoons, structural panels; rein- 
forcement for papers and tapes; woven into industrial 
fabrics and decorative materials. 

Thermal and acoustical blanket insulations for ducts, 
piping, heating and ventilating applications; appli- 


transportation equipment. 
Acoustical ceiling panels for commercial and indus- 
trial building applications. 


(Waterville—Research Center) 

Micro-quartz and glass micro-fibers used as insulation 
in aircraft, rocket and missile fields. 

Fiber glass paper used in electrical and filtering 


fields. 


(Waterville) 


Textile yarn and roving products (same as Parkers- 
burg plant). 

Bonded mat, used principally as a reinforcement for 
bituminous coating applied to transcontinental, un- 
derground oil and gas pipelines to prevent corrosion. 
Also as a base for reinforced roofing materials and 
as a cover to prevent clogging of field drainage tile. 


FIG. 5. Parkersburg, West Virginia, plant. 257,050 sq. ft. FIG. 7. Waterville, Ohio, plant. 228,650 sq. ft. 
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. FIG. 1. New PPG fiber glass plant at Shelby, N.C., showing U-sha:.ed 
| r ass ventilator centered over melting furnaces and (right) large silos for 
raw materials. 
Manufacturers cconinuea) 


Pittsburgh Plate Glass Company 


Established: 1952. 
Plant Locations 


1. Shelby, N.C. (Began production in 1959). One of the 
largest producers of fiber glass yarn using exclusively 
the direct melt system in which the yarn is drawn 
directly from the melting furnaces. When constructed 


. . . FIG. 2. Electronic temperature controllers. There are 240 at Shelby 
m early 1959, 16 furnaces were in operation; now (3 to a vertical bank). They maintain temperatures at individual 
work is under way to expand the plant to 24 furnaces platinum bushings to within 2200°F plus or minus 44°F, and are respon- 


with & tated eennel capacity of @ tnillice pounds sive to thermocouple fluctuations of one-millionth of a volt. 
of fiber glass yarn and roving, employing about 1200 
people. 
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Shelbyville, Ind. This division is completing an ex- 
tensive expansion and improvement program. When 
these two expansions are completed, according to 
David G. Hill, president, Pittsburgh Plate will become 
the second largest producer of fiber glass in the world. 
The company, he points out, “has developed processes 
to the point where, in a short span of years, they are 
able to offer to others their own developments in 
this most complex and fast-moving field.” 


Products 
® (Shelby) 
Textile yarns; roving. 
® (Shelbyville) 
Roving and fine fibers in the form of blankets or 


mats; building insulation, air filters, duct liners, pipe FIG. 3. Fiber glass yarn is gathered on tubes, sent by continuous con- 


° . P p ‘ veyor to inspecting area. Tubes are then placed on special carts and 
insulation, insect screening and textile yarns. taken to conditioning room, and later, to fabrication room. (Shelby). 
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Fic 4. Fiber glass yarn on tubes (top) is placed on tube drive ring FIG. 7. Fiber glass air filters, as they are prepared for identification 
twi: ers; yarn is twisted and spun onto bobbins. (Shelby). label. 





FIG. 5. Subjecting fiber glass yarn to one in a series of tests for FIG. 8. Superfine fiber glass being cut for application in heating and 
which rigid specifications are set up. (Shelby). ventilating equipment. (Shelbyville plant). 


FIG. 6. Fiber glass insulation for the building field, produced at FIG. 9. Molten glass drawn into a continuous filament, soft as cotton 
Shelbyville. and strong as steel, for superfine fiber glass. 
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FIG. 1. Plant #5. Manufactures thermal and acoustical insulation 
from textile type glass fibers. 


Fiber Glass Manufacturers ccominuea; 
Gustin-Bacon Products 


1. (Plant #5) 
Blanket and board forms of thermal and acoustical 
insulation from textile-type glass fibers. 

. (Plant #7) 

Textile-type glass fibers used in same products as 
Plant #5; also manufactures pipe covering and mat 
products. The Snap*On pipe covering is one of the 
company’s major products. 

(Plant #6) 

Completes the manufacturing processes of the other 
Three plants, each in the Fairfax Industrial District ad- two plants—including the spraying of various coat- 
jacent to Kansas City, Kan. Additional warehousing and ings and the application of facings to blankets and 
fabrication facilities are in Kansas City, Mo. boards. 


Established 

Research Division in 1931. Developed successful process 
for the manufacture of glass wool. Manufacturer of the 
first glass wool insulation produced in the United States 
to be recognized by a United States Patent. 


Plant Locations 


FIG. 2. Plant #7. Produces textile type glass fibers used by plant 
#5; also makes pipe covering and ducts. 
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Fiber Glass Manufacturers comin.) 
FERRO CORPORATION 


E tablished 1951 


Ove of the country’s leading producers of fiber glass 
; terials for plastic reinforcement. Ferro is carrying 
t a $2.8-million expansion of its Fiber Glass Division 

order to increase fiber glass production by 75 per 


at. In a three-year period, Ferro has invested $4 
n llion in this industry. 


Flant Locations 


1. Nashville, Tenn. (Headquarters.) Produces fiber 
glass for sale to the reinforced plastics industry. The 
forms manufactured include: chopped strand rein- 
forcement mat; woven industrial glass fabrics for 
use in the boat and tooling industry; woven roving 


for use as a heavy reinforcement in large structures 
made of plastic; and milled fiber. The plant weaves 
its own glass fiber fabric. Manufacturing space totals 
approximately 225,000 sq. ft. 

2. Huntington Beach, Calif. Manufactures only chopped 
strand mat products; stocking for sale all of the 
company’s other products. Factory is small, occupy- 
ing 20,000 sq. ft. and employing approximately 25 
persons. 

3. North Miami, Fla. Now under construction, the 15,000 
sq. ft. building will be operated jointly by Ferro’s 
Fiber Glass and Color Divisions and will supply 
colored gel coats and fiber glass reinforcements to 
Florida’s expanding boat industry. Expected to be 
in production at the end of 1960. 


MODIGLASS FIBERS, INC. 


Plant Location 

Bremen, O. 

Products 

Complete line of reinforcing mats, surfacing mats and 
decorative mats for the reinforced plastics industry. 


Glass fiber materials for air and liquid filtration. 
industrial mats. 


IUNE, 1960 


Aerial photo of Modiglass Fibers plant in Bremen, O. 
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* GLASS COMPOSITIONS 


* . 
by Francis M. Wright FIBER GLASS DIVISION, PITTSBURGH PLATE GLASS COMPANY 









@ THE COMPOSITIONS OF THE VARIOUS TYPES of glass prove weathering properties. Titania reduces visco: ity 























used in manufacturing basic fiber glass products, as but retains durability. 
in other commercially produced glasses, are the result Batch materials used to supply the above oxides «re 
of laboratory trials to satisfy two basic requirements. the usual ones: silica, clay, borax or boric acid, liiie- 
First, the glass must have the desired end-use properties; stone or dolomite, soda ash, and rutile. The main difler- 
second, it must have the correct working properties. ence in the batch materials for fiber glass, however. is 
For fiber glass the most important end-use property is that in most cases grain size is considerably finer than 
weatherability or resistance to atmospheric attack due for the normal glass batch. For example, the silica 
to the tremendous surface area of the individual fibers used for fine fiber wool (Table I, Type 5) is a naturally 
which range from 1 to 15 microns (.00004—.00060 weathered silica with specifications calling for 1 per 
inches) in diameter. Fiber glass presents a special prob- cent maximum on 325 mesh screen. 
lem regarding working properties since most products Coarse wool fiber (Table I, Type 3) is produced 
are formed by pulling the fibers from molten glass from soda-lime borosilicate glass and possesses good 
through a very small orifice so that glass quality and weathering properties. In applications where adequate 
temperature—viscosity relationships are critical. thicknesses can be used it offers very good thermal insula- 
To satisfy these requirements of weatherability and tion. Fine wool fiber glass is generally recognized as 
working properties, most basic fiber glass is produced one of the most efficient thermal and acoustical insula- 
from the general classification of borosilicate type glasses tions. Due to the extremely fine fibers presenting such 
with varying amounts of soda, lime, alumina, and titania. a large surface area to atmospheric attack, excellent 
Silica, as in most commercially produced glasses, is the weathering properties are necessary. A typical glass 
basic glass former. Boron oxide is also a glass former composition used is soda-alumina borosilicate with vary- 
and a flux. Soda is present for its fluxing action but ing amounts of titania and lime. For the textile type 
must be limited due to the weathering properties desired. fiber (Table I, Type 1) which must possess excellent 
The poor dielectric properties of soda prevent its use in dielectric and weathering properties with an intermediate 
textile products. Lime and alumina are added to im- fiber diameter, the glass generally used is lime-alumina 


Table |* 
TYPICAL FIBER GLASS FORMULAS 
SiOz 





Type 











AlOs CaO MgO BOs NazO  — K:O ZrO TiO. PbO F 








Low-Alkali, lime-alumina borosilicate ................ 54.5 14.5 22.0 8.5 0.5 















Soda-lime borosilicate ...............0.cccccccccceeseeeeeeee . 65.0 4.0 14.0 3.0 5.5 8.0 0.5 

Soda-lime borosilicate .0............c..cccccccccescesseseeeee 59.0 45 16.0 5.5 3.5 11.0 0.5 

| SRE Soe ee ee maa! 73.0 2.0 5.5 3.5 16.0 

Lime-free soda borosilicate 59.5 5.0 7.0 14.5 4.0 8.0 2.0 
SPIN IOS So ai sais Stach dad othueedcciadadeweacs 34.0 3.0 0.5 3.5 59.0 





*Shand, E. B., ‘Glass Engineering Handbook,”’ McGraw-Hill Book Co., 
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Courtesy Pittsburgh Plate Glass Co., 


bo: osilicate. This glass is the most difficult of the three 
ger eral groups to melt. 
by 
ins ilation, and general textile products as well as rein- 
fo: cement for plastics, paper, rubber, and gypsum board. 

‘iber glass has been produced more or less experi- 


The textile fiber is processed 
regular textile equipment into decorative, electrical 
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mentally since the turn of the century but has assumed 
its position of importance in the glass industry just in 
the past twenty-five years. This has been a result of 
research that has produced improved glass compositions 
and developed better manufacturing equipment and 
methods. 


Owens-Corning Fiberglas Corp. 
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FIG. 1. Douglas DC-8 Jetliner uses fiber glass reinforced plastic in 


entire nose assembly to cover weather-scanning radar equipment. 


Transparent to high-frequency 


radiations, material withstands air 


erosion due to high speeds and impact erosion from rain, hail, snow 


and atmospheric dust. 


Fiber Glass in the Space Age 


by John A. Morgan’ and Leon E. McDuff‘ 


@ GLASS—THE VERSATILE MATERIAL—has served man- 
kind from the chariot days of the Pharaohs to today’s 
modern jet aircraft age. In fibrous form it is exten- 
sively used on both commercial and military airplanes; 
in satellites and missiles it orbits the earth and has 
made minor probes into space; and it will help to make 
possible the astronaut’s first venture into outer space. 

Airborne vehicles travelling at sonic, and higher 
speeds require the use of a virtually universal material, 
and only fiber glass satisfies most of the requirements 
of such a material. This material must meet one or 
more of the following criteria: It must not burn, cor- 
rode, mildew, absorb moisture, sag, fail under vibration, 
or lose resiliency. It must insulate against heat and 
sound, but not against the passage of radar waves (Fig. 
1). It must be as light as down, but not sag, pack, 
shift, or settle out of place, causing voids in insulated 
areas with resultant failures of equipment, nor must it 
expand causing stresses in structural parts. Under vibra- 
tion it must not “dust,” causing airborne contamination 
which might result in failure of delicate instruments 
and guidance equipment. It can truly be said that fiber 
glass approaches the title of the universal material more 
than any other now known to man. 

In the early 1930’s the aircraft industry was in its 


* Manager, Pacific Coast Aviation Sales—Johns-Mansville Sales Corporation. 


t Technical Department Staff Manager—Johns-Manville Fiber Glass, Inc. 
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infancy and the fiber glass industry was just being 
born. While Owens-Corning was developing their first 
“Fiberglas,” Stinson and Curtiss-Wright were searching 
for a good insulating material. The Seaman Paper Com- 
pany of Chicago developed such a material which they 
called “Seapak” and unknowingly began what is today 
a thriving aircraft insulation industry with fiber glass 
as the principle raw product. “Seapak” consisted of 
75 per cent kapok and 25 per cent cotton rag and was 
first used in an early Stinson airplane and a short time 


FIG. 2. Turbo-jet engine insulated with a glass blanket enclosed in foil. 
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later in the Curtiss-Wright Condor. The first Douglas 
DC 2’s and the long-lasting line of DC 3’s also used 
“Seapak” which was later replaced with a newer product, 
“Skyfelt,” consisting of 60 per cent kapok, 25 per cent 
lambs wool and 15 per cent cotton. During the same 
period, Lockheed insulated their Lodestars with “stone- 
felt,” a mineral wool product of Johns-Manville Corpo- 
ration. 

4y this time, Owens-Corning had developed an insula- 
ion which they called XMPF and had licensed Gustin- 

acon to manufacture the product. It was a coarse- 

,ored, heavy density 24” x 36” fiber glass board. As 

r as can be determined, Boeing was the first company 

ise this fiber glass in an airplane—their pre-World 

‘er IL Stratoliners. Because of the small size and 

rsity of the boards, the XMPF was difficult to install, 

when Owens-Corning introduced “B” fiber and later 
\, all the aircraft companies began using them in 

id succession—the first probably being Curtiss-Wright 

: their C-46, 

n 1951, four companies were producing XAA or an 

iivalent fiber glass for the aircraft industry: Owens- 

ning Fiberglas Corp., Gustin-Bacon, Pittsburgh Plate 
ss, and Glass Fibers, Inc. By 1953, there were also 
yur companies fabricating aircraft insulation blankets 
sing fiber glass as the basic raw material: H. I. Thomp- 
| Fiber Glass Company, John J. Foster Company, 
iman Products and Glass Fibers, Inc. 

H. I. Thompson entered the picture in 1945 when they 

duced the first thermal insulation blankets for the 
jet engine on the Lockheed F-80. They had developed 

product known as “Refrasil,’ made from fiber glass 
and essentially a pure silicon dioxide fiber in its final 
form. The process takes any of the many forms in which 
fiber glass is available (cloth, batt insulation, tapes, 
sleeving, cord, etc.) and converts it to about 95 per 
cent SiOz, which is capable of withstanding steady state 
temperatures up to 2000° F. The first F-80 blankets 
consisted of “Refrasil” insulating material, held in place 
and protected with “Refrasil’” cloth. The cloth later 
gave way to silver foil, then stainless steel and inconel 
foils. (Fig. 2). Among the first airplanes using the 
stanless steel foil blankets were Northrop’s Flying Wing 
and the North American F-86. 

John J. Foster Company entered the field in 1948, 
their principle contribution being the development of 
fiber glass cushions for passenger aircraft seats. This 
application did not prove successful. However, in a 
similar application, Foster still manufactures thousands 
of cushions for ejection seats in jet aircraft where, once 
again, only fiber glass can withstand the abuse and meet 
all the requirements. 

In 1953, Glass Fibers, Inc., (since acquired by Johns- 
Manville Corporation) introduced a product to compete 
with “Refrasil” called “Q-Felt” or Micro-Quartz. It, 
too, is a conversion of fiber glass to silicon dioxide 
(approximately 98 per cent SiQ2), but it is made only 
in insulation form. Micro-Quartz fiber is the same diam- 
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FIG. 3. Authors (Morgan left, McDuff right), in Douglas DC-8 plant, 
Long Beach, Calif., inspect a passenger compartment section shrouded 
with reinforced fiber glass. 


eter as XAA, averaging .00004”, or approximately %4 
micron. One pound of these fibers, if laid end to end, 
would extend 125,000 miles and have a surface area of 
approximately 74 acres. 


Fiber Glass in Jet Aircraft 

Passengers in today’s modern jet transports—the 
Douglas DC-8 (Fig. 3), the Boeing 707, the Lockheed 
Electra, and the Convair 880—seldom realize that with- 
out fiber glass insulation the passenger cabin could not 
be maintained at a comfortable 70° F., while the outside 
air temperature is often 70° below zero. Nor do they 
realize that the same fiber glass reduces jet engine noise 
levels, capable of deafening a person in seconds, to a 
low hum which does not interfere with normal conversa- 
tion. When used for this purpose, it may be as soft as 
down, and a piece as large as an automobile can be held 
in one hand. 

The methods of attachment, protection, and use of 
fiber glass insulation have gone through a never-ending 
progression of changes since its first use in aircraft. 
As an acoustical fuselage insulation, at first it was cut 
to size and glued to the inside surface of the fuselage. 
However, as improvements were made in aircraft capa- 
bility, it became necessary to change to better methods 
of application. High altitude flying in the colder upper 
atmosphere caused moisture condensation, which filled 
the airspaces of the insulation and eventually increased 
the weight of the airplane. This was corrected by the 
use of vapor barrier films being cemented to the fiber 
glass. 

As the air transport business grew by fantastic pro- 
portions after 1949, passenger comfort became a prime 
objective of all airlines as they competed with earth- 
bound transportation systems for the traveler’s dollar. 
Noise and temperature extremes had to be eliminated. 
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FIG. 4. Installation of AA glass fiber blanket, enclosed in vapor 
barrier material, inside Convair 880 Jet Transport. 


As a result, many combinations of fiber glass and other 
materials (such as cloth and film) were tried, as were 
many methods of attaching one to the other. Each air- 
plane manufacturer had a different concept. 

Some of the other materials which have been used are 
coated and uncoated cloths—nylon, cotton, dynel, and 
fiber glass; vinyl, polyethylene, mylar and teflon films; 
and vinyl, teflon, neoprene and silicone coatings. Meth- 
ods of attaching include adhesive laminating, quilting, 
tufting and molding. 

Currently, the DC-8 uses a tufted blanket composed 
of 0.6 lb./cu. ft. “AA” flexible batting covered with a 
vinyl coated 2% ounce/sq. yd. nylon cloth. All seams 
are sealed to prevent moisture penetration. The Boeing 
707 uses (Fig. 5) premolded “AA” panels, covered with 
mylar film and a vapor-permeable neoprene coated nylon 
cloth. The Convair 880 uses premolded “AA” 6 lb./cu. 
ft. stiff board covered with adhesive bonded 214 ounce/ 
sq. yd. vinyl coated nylon cloth. 

The fiber glass before fabrication is identical in every 
instance, proving once again the universality of this 
material. 

Although “AA” fiber is used exclusively in all com- 
mercial passenger airplanes, “B” fiber, which is coarser 
(0.00013” in diameter) is used in many cases where 
passenger comfort is not of prime importance, such as 
in military and private aircraft. The methods of appli- 
cation are identical with those of “AA” fiber—only the 
cost and the end result are less. 

One of the outstanding properties of fiber glass insula- 
tion board is its extreme resiliency without lateral flow, 
as is the case with rubber or other resilient materials. 
Another is its ability to resist permanent set at high 
temperatures. Both properties make it ideal for use as 
charge supports for rockets which are carried under the 
wings of military aircraft. Unlike rubber or steel, its 
resilient properties do not change over a broad range 
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of temperature from —300° to +600°F., and in certain 
instances up to +1000°F. In that same military air. 
plane, the pilot may be sitting on an ejector seat cushion 
which will, if the case arises, absorb the shock of ejection 
which may equal 25 times the force of gravity. 

Just as fiber glass contributes to passenger comfort 
in the form of insulation, it also contributes to passenger 
safety and comfort in the form of fiber glass reinforced 
plastic items. 

The history of fiber glass reinforced plastics us in 
aircraft dates back only slightly more than a decacd» to 
the end of World War II. Although there were many 
applications found for it in general industrial us: at 
the time of its inception, it was slow to be accepte: by 
aircraft designers owing to the lack of technical dat: on 
its strength, durability and other physical prope ties. 
As this technical data was being accumulated it f: und 
wider and wider acceptance and today is having al) iost 
as much impact on aircraft design as aluminum di:! in 
the early days of the aircraft industry. 

Companies engaged in the research and applic« ion 
of fiber glass reinforced plastics for aircraft use — ere 
so numerous that it would be impossible to mer ion 
them all, and it would be unfair to single out any spe. ific 
one for mention here. However, as new uses and i:ch- 
niques were developed, the aircraft industry as a w ole 
was quick to test and evaluate them in order to builc up 
a back log of technical data and experience. 

As this data and experience were accumulated it be- 
came apparent that the material had many outstan:ing 
properties—low tooling cost, ease of formability in fabri- 
cating complex shapes, electrical properties not found in 
any metal and corrosion resistance, to name but a ‘ew. 
It is also decorative, as well as light weight and func- 
tional. 

Many primary structural parts cannot be made from 
materials other than fiber glass reinforced plastics. On 
the Boeing 707, for instance, much of the empennage 
section is constructed from reinforced plastics, since 
aluminum would fail under the constant sonic vibrations 
(Continued on page 367) 


FIG. 5. Boeing 707 Jet Transport with vapor barrier covered panels 
of high density, premolded, AA fiber glass. 
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chitecture and Construction 


\rchitects and home builders have been using fiber 
ss for almost thirty years, (the American process 
ich made glass fibers practical was invented in 1931), 
«metimes without realizing it, particularly in recent 
ines. For example, all “building wire” used in home 
ring and for branch circuits in major buildings is 
w insulated with fiber glass, and the better gypsum 
ll boards are stronger because they contain glass fiber 
re nforcements. 

The flat roof of almost any modern buildings prob- 
ally has a fibrous glass roof insulation, or a fiber glass 
reinforced asphalt roof with possibly an open weave 
giass cloth strengthening the roof flashings. If you live 
in California, you may be getting some of the new glass 
fiber reinforced asphalt shingles undergoing a market- 
ing test in a limited area. 

In a factory, school, shopping center, or similar light- 
construction building, the roof deck itself may be made 
o! gypsum or light-weight-aggregate concrete, poured in 
place on a fibrous glass formboard that does a four-way 
job: it serves as a form; it insulates, it absorbs noise, 
it forms a finished ceiling. 

In an office building the next layer below the roof 
may be a suspended ceiling of glass fibers in board-like 
forms, They may be acoustical tile in a variety of tex- 
tures or with a washable plastic facing; or they may be 
large-unit ceiling boards resting on visible metal sup- 
ports. 
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If there is a pleasing flush lighting unit in one of 
these ceilings it may be a plastic lighting panel rein- 
forced with glass in flake form, a first cousin to glass in 
fiber form. 

The walls of the building may have hidden thermal 
insulaton of fibrous glass. If the building employs the 
popular metal-faced curtain wall panels, the chances are 
much better than even that a glass fiber core is doing the 
real job of protection against the weather. 

At the windows of modern glass-walled, air condi- 
tioned buildings architects are appropriately using cur- 
tains of fine glass filaments as “glass-curtains” partly for 
their rich appearance and low maintenance cost and 
largely to help control glare and sun heat. 
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Masoe APPLICATIONS 
OF FIBER GLASS 


Industrial buildings are getting sandwich walls of 
fibrous glass insulation between faces of concrete or 
sheet metal. Metal buildings, like hangars, may be lined 
with glass-filled blankets or with rigid boards made of 
compressed glass fibers. 

Zephyr-thin enclosures around and over patios or even 
large sections of lawn and garden are creating “Florida 
rooms” to make outdoor living insect-free. These en- 
closures are of glass screen cloth supported on light metal 
or wood frames. Generally acknowledged as the strongest 
insect screening in commercial use, the plastic-coated 
glass yarns of which it is made are tough, stretch-re- 
sistant and capable of resisting the weather for an un- 
determined number of years. 

Among the newest architectural problems is the grow- 
ing need for indoor privacy and audio comfort through 
noise control. Fiber glass acoustical ceilings solve part 
of the problem; new ceiling products with special treat- 
ments have high “transmission loss” characteristics and 
help the architect control the bounce of sounds from 
office to office, through the ceilings and over the parti- 
tions. 

European practice goes further: In several continental 
countries apartment houses and office buildings are re- 
quired by law to have sound-procfed floors. Standard ap- 
proved practice is to place pads of fibrous glass under 
floor joists where they rest on structral beams, or to 
build “floating” floors on thick pads of glass fibers laid 
cver the structural slab. 

Two identical pre-fabricated houses were erected in 
Newark, Ohio, in 1959, to test the performance of fiber 
glass boards and pads for vibration damping and sound 
quieting. One house was built on glass fiber insulating 
boards placed under and around the footings and under 
the floor slab. The same house had noise and vibration 
damping units in the attic fan, refrigerator, furnace, 
washing machine, dishwasher and garbage grinder. 

Recording instruments readily proved that a five-ton 
gravel truck passing the two houses perceptibly shook 
the uninsulated house more than the protected house. 
The difference was not sufficiently significant to the aver- 
age observer to open up a new market. But when the 
noises of the equipment were compared there was en- 
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thusiastic agreement that noise control treatment with 
glass fibers was enjoyably effective. 

Architects and their consulting engineers have made 
wide use of glass fiber products in their electrical and 
mechanical systems and are testing a number of new 
applications: 

1. Electrical building wire, non-metallic sheathed 
cable, glass insulated motors, transformers and 
switch gear and a variety of electrical insulating 
components made of glass fibers, fabrics and glass- 
reinforced plastics. 

2. Air conditioning duct-work made of fiber glass 
boards; if of metal, insulated externally and sound- 
quieted internally with fibrous glass products. Sec- 
tions of duct isolated from vibrating machinery 
with fiber glass cloth sleeves. 

3. Air cleaning with glass fiber filters; air washing, 
humidifying and dehumidifying with glass fiber 
contact and eliminator packs. Electronic filters pro- 
tected against blow-through and overloading with 
pre-filters of glass. 

4. Kitchen sinks, bathroom lavatories, shower stalls, 
bath tubs of glass-reinforced plastics. We owe this 
development to the mobile homes manufacturers 
who demanded lightweight units. Now architects 
are looking forward to modular bathroom units 
including fixtures, walls and floors of glass-rein- 
forced plastic. Particular need: 2 completely sani- 
tary one-piece unit for use between patients’ rooms 
in hospitals. 

In your home you may be enjoying a number of un- 
suspected uses that create huge markets for fiber glass 
products. 

Your range, refrigerator and water heater are in- 
sulated with glass fibers—the odds, at least, favor it. 
Your furnace probably has glass fiber filters; so does 
your air conditioner, whether it is a window unit or a 
central system. The fan or blower housings may be sound 
quieted with fiber glass pads. 

The TV and radio, especially the new stereophonic 
hi-fi’s may owe their true sound to glass fiber baffles, 
cushions or absorbers, and their circuits to~glass insu- 
lated wires or to printed circuits based on glass-rein- 
forced panels. 

Some of the modern furniture owes its form, strength, 
lightness and comfort to these glass-plastic combinations. 
The brilliant colors, the semi-see through and _glare- 
control properties, and the complete freedom from iron- 
ing, stretching and re-fitting after washing are attractive 
features of fiber glass draperies and curtains. 

Newest among the many trends in housing is the grow- 
ing popularity of central air conditioning and electric 
heating. Both use electricity at a higher unit cost than 
for the same useful energy in the fossil fuels. So the 
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electrical industry has adopted stringent rules for the 
insulation of homes—already the largest single market 
for glass fiber wool products. 

The new “all-weather comfort standards,” though 
based on the performance of the insulation rather than 
its thickness, can be translated in simple terms: 5 to 6 
inches of glass fiber insulation in ceilings; fill the wails 
full; use as much in cold floors as in walls. If every new 
house, using any fuel, followed these good practices, 
the insulation industry would expand some 500 per cnt 
and the nation’s fuel reserves would be extended by 
saving annually some 10 per cent of the fossil fuels n »w 
consumed. 

Why should glass fiber products boom so rapidly in 
architecture? Why did the American Pavilion in Ccr- 
many with its glass-reinforced-plastic translucent rc of, 
and the outdoor pavilion at the Moscow Worlds’ F sir 
with its glass-plastic flower-shaped shelters create such 
an international stir in building circles? 

The answer seems to be in the extraordinary combi ia- 
tion of properties. Individual glass fibers are dura'le, 
incombustible, flexible, limited in stretch, exceedin ly 
strong in tension. They can be made smaller in diameier 
than a wave length of light, so that the individual fibers 
can only be seen in an electron microscope. Or they can 
be made as coarse as broomstraws. 

The fibers may be long or short, curly or straight. 
They may be gathered in thin sheets called mats, in 
fluffy blankets, or compressed and bonded with resins 
into boards. The textile strands may be gathered as rov- 
ings, twisted and plied to form yarns and woven into 
fabrics, or the same strands may be chopped, swirled or 
combined with other fibers to form reinforcements, mats, 
or felts. 

With these elementary forms as a starter you can add 
all manner of binders, lubricants, surface treatments, 
paper, foils, asphalts, starches dyes, colorings, resins, 
cemenis, plastic films. and an endless variety of other 
things to produce useful products having widely differing 
forms and properties. Sometimes the new properties 
knock out some basic properties, as when combustible 
papers or asphalts over-ride the incombustible charac- 
ter of the glass itself. But other desired properties are 
gained. 

Therein lies the secret: versatility. There will be new 
uses of fiber glass products for many years to come, 
especially in buildings and houses. 


Insulation in Transportation 


Fibers of glass are moisture and fire-resistant, non- 
corrosive, sanitary, durable, non-settling, clean and odor- 
less, and they do not provide sustenance for insects or 
rodents, They are easy to fabricate and install and when 
formed into glass wool insulation products have excelle:t 
thermal and acoustical properties. 
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Glass fiber aircraft insulation is used in most military, 
commercial and personal aircraft because it combines ex- 
treme lightness in weight with high acoustical and ther- 
m:l values. Other products made of, or with, glass fiber 
materials which are used in aircraft are: electrical insu- 
lation, cloth, tapes, air ducts and floor coverings. 
In the railway industry, fiber glass products are used 
refrigerator cars as end, side, roof and floor insula- 
tien; in tank cars as all-around insulation; in freight 
cars as reinforcement for paper grain door liners; in 
pessenger cars as insulation, molded head liners, coated 
fasrics, prefabricated air ducts and pipe insulation; in 
box cars as insulation and as infestation and corrosion 
ecntrol blankets to combat insects and rust; and in all 
ro ling stock as electrical insulation. 

*iber glass insulations are being used increasingly 
: automobiles to absorb motor and road noises and to 
itrol temperatures within the vehicles. These insula- 
ticns are installed beneath the hood and roof, under 
th> instrument panel, in package trays, in the shrouding, 
ard in fire walls. These products are also used in many 
trick cabs, buses and ambulances. 

Special fiber glass insulation for refrigerated trucks 
ard trailers is high in thermal efficiency, and it will not 
simp under conditions of repeated wetting, freezing, 
thawing or drying out. Its resilience permits ease of han- 
diing as it can be snapped into place between runners in 
carrier bodies, and it completely fills the area to be 
insulated. 

In recent years, more mobile homes have been fully 
insulated to increase comfort of occupants and to reduce 
heating and cooling costs. 

In the marine industry, there are insulation products 
for hulls, ducts, cold storage compartments, boiler and 
boiler uptake, pipes as sound-absorbing blankets, filters, 
acoustical tile and cloths and tapes for all types of ship- 
board uses. 
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Fiber Glass Seating 


In 1959, seating joined the ranks of front-running uses 
for glass-reinforced plastics. Sales were up to a million 
and a half seating units from a reported 750,000 in 
1958 and 600,000 in 1957. As for 1960, estimates of 
both molders and furniture manufacturers average out 
to a 20 per cent increase, a yearly growth that is ex- 
pected to continue at least through 1965. There is gen- 
eral agreement, too, on major markets—they’re in com- 
mercial seating. 

Among the major producers who answered queries 
on the distribution of their molded glass chairs and other 
forms of seating, the home market accounted for less 
than 25 per cent. Institutions such as hospitals, offices, 
hotels and restaurants, auditoriums and theatres, schools, 
transportation and bowling alleys accounted for the rest, 
in varying proportions. And the feeling is that such 
commercial seating will account for an even gseater pro- 
portion of the total in the future. 

Public transportation and bowling alleys were cited, 
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almost without exception, as representing exceptionally 
important outlets that really opened up to glass-reinforced 
plastic seating last year. School seating also rated high 
as volume market but one still handicapped by a higher 
initial cost compared to presently-used materials. As a 
whole, though, reinforced plastic seating was rated from 
competitive in price to 50 per cent cheaper in manufac- 
turing cost by 60 per cent of reporting molders and 
furniture manufacturers. 

There is a close tie between the cost position of molded 
glass chairs and seats and volume. At the manufacturing 
level, glass-plastic seating is essentially a volume busi- 
ness with emphasis on economical mass production 
methods and a modest profit margin per unit. Most of this 
seating is produced in matched metal molds. While a set 
of dies can turn out 80 to 100 perfect chair shells a shift, 
each set involves an initial expenditure of at least $7,500 
for an armless model, $11,000 for an arm chair. Based 
on an estimated dollar volume of $8 to $9 million for 
the industry last year, the value of each shell leaving 
the molder came to $5 to $6. Figuring in this, besides 
equipment and labor costs, is the price of 414 to 5 |b. 
of material of which roughly 1% is glass reinforcement, 
24 plastic resin and filler. Obviously volume is neces- 
sary—a conclusion that seems to be confirmed by the 
present make-up of this segment of the seating industry. 

Sixteen companies at the most were responsible for 
the molding and the merchandising of between 1,200,000 
and 1,400,000 of last year’s 114 million molded glass- 
plastic seats. On the selling side, four furniture companies 
are credited with 85 per cent of the business and six, 
with from 90 to 95 per cent. Not quite so concentrated 
ig the molding. On the production side, volume estimates 
range from 10 molders accounting for 90 per cent of 
the business (an average of 9 per cent each) to 6 molders 
handling 80 per cent of the total output. Figuring among 
these top producers are American Insulator Division, 
Brunswick-Balke-Collender Co., Charleston Fiber Glass 
Co., Cimastra Division of Cincinnati Milling Machine 
Co., General American Transportation Corp., Gisholt 
Machine Co., Grand Haven Plastic Co., Houston Rein- 
forced Plastics, Molded Fiber Glass Co., Structurlite 
Plastics Corp. and Zenith Plastics. 

Yet another group of reinforced plastics molders have 
achieved the economy of volume production by speciali- 
zation. The Molded Fiber Glass Company, for example, 
has been the source for the seats for all new New York 
City buses, the testing ground for this market. This trend 
toward specialization is not peculiar to molded glass- 
plastic seating, it has been growing in other fields of 
reinforced plastics. It has the advantage of giving the 
customer of a particular type product the benefit of a 
molder’s hard-won knowledge of the in-use treatment 
of such a product and the performance of molded fiber 
glass under such conditions. 

Unlike the boat field, there is—with few exceptions— 
a clear-cut division among the top companies handling 
glass-reinforced seating between those who make and 
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those who sell. Of the four top volume merchandisers, 
Brunswick-Balke-Collender alone functions also as a 
molder. Of the top 10 molders, only three merchandise 
a proprietary line. 

This is not to say that there are not other smaller 
furniture companies doing their own molding. There are. 
As for the future, the opinions of furniture companies 
and molders of reinforced plastics seating divide 7 to 5. 
The majority is firm in the belief that the trend will be, 
more and more, for seating companies to give the job 
of molding to reinforced plastics companies as opposed 
to setting up their own molding plants. 

Glass fiber reinforcements backed into the seating 
picture, the reverse of the usual pattern of this mateerial’s 
introduction to other markets. Rather than breaking into 
the field on the basis of performance, it got its start in 
1947 with a designer, Charles Eames, on the basis of 
appearance. Eye appeal and ease of contouring still are 
important selling points but the big volume markets now 
opening to reinforced plastics seating have been sold 
by the material’s proven performance in the face of long. 
hard wear. 

For example, seats are now specified in glass-reinforced 
plastics for all new buses purchased by the New York 
City Transit Authority. Through last year, more than 
600 buses have served as testing laboratories for these 
seats. On the basis of their performance, the Authority 
anticipates a drastic cut in its pre-glass-plastic $200,000 
to $300,000 a year repair bill for damage caused by 
vandalism, Normal maintenance of reinforced plastic 
seats also has proven less costly. Not only can’t they be 
slashed or similarly abused, but they have no seams to 
open, no springs to become dislocated, and no cover 
material to crack as in the upholstered seats. The City 
is reported about ready to apply the same reinforced 
plastics seat specifications to all new subway cars. 

Having passed the New York test, glass-plastic seats 
are being specified with increasing frequency in bus 
orders for other major cities, and for the export trade. 
The material’s resistance to mildew, corrosion—the ef- 
fects of tropical climate in general—are an added selling 
point in many foreign markets. Still to be fully tested 
and sold but cited by the industry as coming markets 
are seats in long-haul buses, railroad cars, automobiles. 

School buses, in particular, are considered a natural 
market—‘“just waiting for someone to grab “hold of it” 
in the words of one molder. 

Figures on the urban bus replacement business give an 
inkling of the volume potential of the transportation 
field. Over the past 15 years an average of 3,500 buses 
a year have been replaced. This is out of a total of over 
51,400 operating throughout this country. Since these 
buses average 40 seats, the replacement business alone 
involves a minimum of 140,000 seating units. 

Bowling alley seats represent another volume market 
that has been converted to reinforced plastics. The two 
major companies in the field, AMF Pinspotters, Inc., a 
division of American Machine & Foundry, and Bruns- 
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wick-Balke-Collender, have made the switch, foreshadow- 
ing 100 per cent penetration of this application by glass- 
reinforced plastics. Here the material’s good appearance 
rated equally with its good performance as a selling point, 
a contrast to the transit field where eye-appeal is a scc- 
ondary rather than a primary requirement. 

The dollar volume of reinforced plastics going iro 
market in 1959 has been estimated as close to $2 millic: 
This year, predictions are for a like expenditure with 
the volume increasing at an annual rate of from $1 n 
lion to $2 million for the following three or four yea 

While seating is not the only use for molded fil or 
glass represented in this dollar volume estimate, it is a 
sizable factor. On the basis of estimatees of the av: r- 
age number of lanes and seats in the approximat: y 
13,000 bowling centers now in operation around {1e 
country, the balance of seating units to lanes is arou id 
20 to 1. AMF Pinspotters has been quoted as having a 
current production capacity to equip more than 12,00 
lanes per year which, on the basis of 20 seats a la e, 
would represent a volume of 240,000 molded fiber gl. ss 
seating units a year for this company alone. 

The potential in school seating is even greater. \ ot 
only are there more new units to fill but reinforc :d 
plastic seats are estimated to have penetrated no m« re 
than 25 per cent, and perhaps only 15 per cent, of i.e 
market. The U.S. Department of Health, Education and 
Welfare predicts that 62,700 instruction rooms will be 
built in public elementary and secondary schools in ti:is 
school year. Counting only 30 seats a room, this ad:s 
up to over 1%4 million new seats. 

While sales of molded glass desk-seats are expeci: 
to increase between 30 and 35 per cent this year the 
have a problem in cost. As one company active in this 
field expresses it, the low bid still determines choice of 
school chairs in a high percentage of cases. Too often 
schools run low on money by the time seating is speci- 
fied. In consequence, they buy cheaper wooden seats 
which, however, aren’t a good buy in the long run, lack- 
ing the functional advantages of glass-plastic products. 

As with all business, there are problems. Rather there 
is room for improvement. 
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Further improvement in 
surface finish, more careful engineering of mounting 
or fastening systems, reduction in initial mold cost are 
mentioned again and again by molders and furniture 
manufacturers as areas needing improvement. but 
molders and furniture manufacturers are equally agreed 
that the rate of growth of their glass-reinforced plastic 
seating exceeds that of all other aspects of their business. 
The growth they anticipate for this year which ranges 
from 15 to 25 per cent also exceeds that forecast by the 
reinforced plastics industry as a whole. 


Glass Reinforcement in Boats 

The largest single use of glass-reinforced plastic today 
is in the pleasure boat field. Mass production of glass- 
reinforced boats started in the early 1950’s. The accept- 
(Continued on page 306°) 
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@ | IBER GLASS COMPRISES close to 92 per cent of the 
rei: forcing agents used to make reinforced plastics. A 
reiforced plastic is defined as a plastic resin that has 
been reinforced by a foreign agent to make an entirely 
ne\. material with characteristics which neither the resin 
no: the agent would have alone. 

he plastics. or resins that can be used to produce 
fiber glass reinforced plastics, hereafter referred to as 
FR?, are many and varied. A wide range of combina- 
tiors of specific properties can thus be achieved in the 
FR P products depending upon the selection of the plastic 
usd in the manufacture. The plastic selected also in- 
flu:nces the cost and the manufacturing techniques used 
in the production of FRP articles. 

“he principal types of plastics used are described 
brefly below. Typical properties of FRP products made 
of most of these resins are listed in Table 1. Representa- 
tive costs are given in Table 2, and producers of the 
various plastics are summarized in Table 3. 


Polyesters 


\t the present time the polyesters account for about 
85 per cent of all resins consumed in reinforced plastics. 
Polyester resins are the polycondensation products of 
dicarboxylic acids with dihydroxy alcohols. Maleic and 
fumaric acids are the chief unsaturated acids used, and 
the principal dihydroxy alcohols used are ethylene, pro- 
pylene, diethylene and dipropylene glycols. These resins 
have the ability to cure or harden at low (room) 
temperatures under low, or no, pressure when catalyzed 
with such catalysts as methyl ethyl ketone peroxide 
plus cobalt naphthenate. The presence of cross-linking 
agents, such as styrene, results in resins which are 
thermosetting and insoluble and infusible when fully 
cured. 

Polyesters, after setting, have excellent electrical prop- 
erties and high strength-to-weight ratios; are dimen- 
sionally stable, nonporous and translucent; and can be 
obtained in many colors. They are highly resistant to 
most solvents, acids, bases and salts, have a low water 
absorption rate, and offer good weathering qualities. 
Because they can be formed and cured at low, or no, 
pressure and at room temperature, articles of very large 
area (several hundred square feet) can be made by 
several processes and under a wide variety of conditions. 
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Resns USED WITH FIBER GLASS 


by Clifford A. Hampel CONSULTING CHEMICAL ENGINEER, SKOKIE, ILL. 


Melamines 

The melamine resins are thermosetting condensation 
products of melamine, the cyclic trimer of cyanamide, 
and formaldehyde. They are cured when making lami- 
nates at about 300°F for 15-30 minutes at pressures 
from 1000-1200 psi. 

The melamines are available in a full range of trans- 
lucent and opaque colors. While not as temperature 
stable as the polyester, epoxy and phenolic types, they 
perform satisfactorily from —70 to 210°F. They are hard, 
scratch-resistant materials of high strength except when 
hit with hard, sharp blows. When combined with glass 
cloth, however, they have phenomenal impact and shock 
resistance. The electrical resistance of melamine resins is 
very high. Chemically, they are unaffected by many sol- 
vents, such as alcohol, carbon tetrachloride, oils, gasoline 
and esters. 


Fluorocarbons 

‘These resins include thermoplastic polymers of tetra- 
fluoroethylene and trifluorochloroethylene. They are char- 
acterized by water repellency, zero water absorption, 
insolubility, inertness to all chemicals except molten 
sodium, high softening point, excellent electrical prop- 
erties, and a high retention of strength at elevated tem- 
peratures. Their exceedingly low coefficient of friction 
makes them useful as bearing materials, where the fact 
that their static coefficient of friction is equal to their 
dynamic coefficient is of importance. 

Polystyrene, polyvinyl chloride and acrylic resins are 
other thermosetting resins used to some extent in the 
preparation of FRP products. As a rule, their use is 
limited to temperatures lower than the boiling point of 
water. 


Silicones 

The silicones are a broad class of polymers in which 
some of the carbon atoms are replaced by silicon atoms 
such that a silicon-oxygen linear chain is obtained with 
organic groups also attached to the silicon atoms. These 
long chains may also contain nitrogen and _ halogens. 
Polymerization and setting or curing is in most cases 
a hydrolysis reaction promoted by heat and such agents 
as water and dehydrating chemicals, although some types 
of silicone resins are formed by additional polymerization 
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CODE FOR TYPE OF RESIN 


A = Acrylic 

B = Epoxy 

C. = Fluorocarbon 
D = Melamine 

E = Phenolic 


Acco Polymers, Brooklyn 22, N.Y. (A) 

em Corp., Structural Plastics Div., Azusa, Cal. 
(B, E) 

Alcylite Plastics & Chemical Corp., Newhall, Cal. (D, E) 

Alkydol Laboratories, Inc., Cicero, Ill. (A, B, F) 

Allied Chemical Corp., Plastics & Coal Chemicals Div., New 
York 6, N.Y. (D, E, F, 1) 

American Alkyd Industries, Carlstadt, NJ. (F) 

American Cyanamid Co., Plastics and Resins Div., New York 20, 
N.Y. (D, F) 

American Latex Products Corp., Hawthorne, Cal. (F) 

American-Marietta Co., Adhesive, Resin & Chemical Div. 
Seattle 5, Wash. (B, D, E) 

a Co., Booty Resineers Div., Newark, Ohio 
(D, E) 

American Reinforced Plastics Co., Los Angeles 27, Cal. (E) 

American Resin Corp., Chicago 13, Ill. (B, E, F) 

Applied Plastics, Inc., El Segundo, Cal. (B, E) 

Archer-Daniels-Midland Co., Minneapolis 2, Minn. (B, E, F) 

Aries Laboratories, Inc. Long Island City, N.Y. (B) 

Armstrong Products Co., Warsaw, Ind. (B) 

Atlas Powder Co., Wilmington, Del. (F) 

J.T. Baker Chemical Co., Phillipsburg, NJ. (A) 

Borden Chemical Co., New York 17, N.Y. (A, B, E, G, H) 

Borg-Warner Corp., Marbon Chemical Div., Gary, Ind. (G) 

Brilhart Plastics Corp., Mineola, N.Y. (B, F) 

Calresin Co., Div. of Knudsen Creamery, Los Angeles 39, 
Cal. (B, D, E, F) : 

Catalin Corp. of America, New York 16, N.Y. (A, D, E, G) 

ea aes of America, Chemical Division, New York 16, 

.Y. (F) 

Celanese Corp. of America, Plastics Div., Newark 5, N.J. (F) 

Chemical Coating & Engineering Co., Inc., Media, Pa. (B) 

Chemical Development Corp., Danvers, Mass.( A, B) 

Chemical Process Co. Redwood City, Cal. (F) 

Ciba Products Corp. Fair Lawn, NJ. (B, D) 

Connecticut Hard Rubber Co., New Haven 10, Conn. (J) 

Cordo Chemical Corp., New York 17, N.Y. (B) 

Cosden Petroleum Corp., Big Springs, Tex. (G) 

Davies Nitrate Co., Inc. New York 6, N.Y. (C) 

Dayco Corp., Dayton, Ohio (F) 

Diamond Alkali Co., Cleveland 14, Ohio (H) 

Dow Chemical Co., Midland, Mich. (A, B, G, H) 

Dow Corning Corp., Midland, Mich. (J) 

E.I. duPont de Nemours & Co., Inc., Wilmington 98, Del. (A, C) 

Durez Plastics Div. Hooker Chemical Corp., N. Tonawanda, 
N.Y. (E, F 

Emerson & Cuming, Inc., Canton, Mass. (B, F) 

Epoxylite Corp., El Monte, Cal. (B 

Erie Plastics Co., Erie, Pa. (A) 

Escambia Chemical Corp., New York 16, N.Y. (A) 

Fiberite Corp., Winona, Minn. (D, E) 

Firestone Plastics Co., Pottstown, Pa. (A, C, G, H) 

Food Machinery & Chemical Corp., New York 17, N. Y. 

Freeman Chemical Corp.,. Port Washington, Wis. (A, B, F) 

Furrane Plastics, Inc., Los Angeles 39, Cal. (B) 

General Electric Co., Chemical Materials Dept., 
Mass. (E, F) 

se Electric Co., Silicone Products Dept., Waterford, N.Y. 
(1) 

General Mills, Inc., Minneapolis 26, Minn. (B) 

Gisholt Machine Co., Madison, Wis. (B) 

Gering Plastics Div. of Studebaker-Packard Corp., South Bend, 
Ind. (G, H) 

Glasflex, Inc., Sterling, NJ. (A) 

Glidden Co., Inc., Cleveland 14, Ohio (A, D, E, F) 

B.F. Goodrich Chemical Co., Cleveland 15, Ohio (H) 

ae Tire & Rubber Co., Chemical Div., Akron 16, Ohio 
(F, 


Pittsfield, 
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Resin Manufacturers for Fiber Glass Reinforced Plastics 





F = Polyester 

G = Polystyrene 

H = Polyvinylchloride 
| = Silicone 


Harwick Standard Chemical Co., Akron 5, Ohio (J) 

Hastings Plastics, Inc., Santa Monica, Cal. (B, F) 

Heresite & Chemical Co., Manitowoc, Wis. (E) 

Houghton Laboratories, Inc., Olean, N.Y. (B) 

Industrial Plastics Coating Corp. Clifton, NJ. (C) 

Interchemical Corp., Finishes Div., Newark 5, NJ. (F, I) 

Isochem Resins Corp., Providence 9, R.I. (B, F) 

Joclin Manufacturing Co., Wallingford, Conn. (C) 

Jones-Dabney Co., Louisville 8, Ky. (B) 

Koppers Co., Inc., Tar Products Div., Pittsburgh 19, Pa. (E, G) 

Krumbhaar Chemicals, Inc., So. Kearny, NJ. (E) 

Lakeside Plastics Corp., Oshkosh, Wis. (B, F) 

Lawrence Adhesive & Chemical Co., Inc., Lawrence, Mass. B) 

Lebec Chemical Corp., Paramount, Cal. (A, E) 

Marblette Corp., Long Island City 1, N.Y. (B, E) 

McCloskey Varnish Co., Philadelphia 36, Pa. (B, E) 

Minn. Mining & Mfg. Co., Jersey City 3, NJ. (E) 

Minn. Mining & Mfg. Co., Jersey City Chemical Div., Je: sey 
City, NJ. (C) 

Mitchell Rand Mfg. Corp., New York 7, N.Y. (B) 

Mobay Chemical Co., Pittsburgh 34, Pa. (F) 

Mol Rez Div., American Petrochemical Corp., Minneapolis 18, 
Minn. (F) 

Monsanto Chemical Co., Plastics Div., Springfield 2, Mass. 
(D, E, G, H) 

National Polychemicals, Inc., Wilmington, Mass. (D, E) 

Naugatuck Chemical, Div. of United States Rubber “o., 
Naugatuck, Conn. (F, G, H) 

Nopco Chemical Co., N. Arlington, NJ. (F) 

Omni Products Corp., New York 16, N.Y. (E, F) 

Onyx Oil & Chemical Co., agi aed 2, NJ. (A) 

Osborn, C.J., Co., Linden, NJ. 

Permacel, New Brunswick, N.J. CD 

Pitt-Consol Chemical Co., Newark 5, NJ. (E) 

Pittsburgh Plate Glass Co., Pittsburgh 22, Pa. (F) 

Plastic Laminates, Inc., Hialeah, Fla. (A, B, F, 1) 

Plastics Engineering Co., Sheboygan, Wis. (E) 

Plumb Chemical Corp., Philadelphia 37, Pa. (F) 

Poly Resins, Sun Valley, Cal. (B, E) 

Polyrez Co., Inc.. Woodbury, NJ. (E) 

Raybestos-Manhattan, Inc., Reinforced Plastics Dept., Manheim, 
Pa. (A, B, E, I) 

Reed Plastics Corp., Worcester 8, Mass. (A) 

Reichhold Chemicals, Inc., White Plains, N.Y. (A, B, D, E, F) 

Ren Plastics, Inc., Lansing 9, Mich. (B) 

Rezolin, Inc., Santa Monica, Cal. (B, E) 

Rohm & Haas Co., Philadelphia 5, Pa. (A, D, E, F) 

Sartomer Resins, Inc., Philadelphia 4, Pa. (A) 

Schenectady Varnish Co., Schenectady 1, N.Y. (E, F) 

Seiberling Rubber Co., Plastics Div.. Akron, Ohio (H) 

Shanco Plastics & Chemicals, Inc., Tonawanda, N.Y. (E, F) 

Sherwin-Williams Co., New York 17, N.Y. (F) 

Shell Chemical Corp., New York 20, N.Y. (B) 

Smooth-On Mfg. Co., Jersey City 4, NJ. (B) 

Specialty Resins Co., Lynwood, Cal. (F) 

Synco Resins, Inc., Bethel, Conn. (E) 

Synnan Corp., Wilmington 99, Del. (E) 

Union Carbide Corp., Silicones Div.. New York 17, N.Y. (1) 

Union Carbide Plastics Co., Div. of Union Carbide Corp. 
New York 17, N.Y. (B, E, G, H) 

United States Gypsum Co., Chicago 6, Ill. (B) 

Valite Div. of Valentine Sugars, Inc., New Orleans, La. (FE) 

Varcum Chemical Corp., Niagara Falls, N.Y. (E) 

Whitehouse Reinforced Plastic Co., Fort Worth, Tex. (F) 

Witco Chemical Co., Inc.,. New York 17, N.Y. (F) 

John H. Witte & Sons, Resin Div., Burlington, Iowa (B, E. F) 

Wasco Products, Inc., Cambridge, Mass. (A) 

Westinghouse Electric Corp., Pittsburgh 22, Pa. (F) 
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Acrylic 

Epoxy 
Fluorocarbons 
Melamine 
Phenolic 
Polyester 
Polystyrene 
Polyvinylchloride 
Silicone 


of double bonds by the catalytic activity of benzoyl 
pe oxide or similar reagents. 

“he silicones exhibit high heat and electrical stability 
ari are applicable in the temperature range up to 
359-590°F. They retain their properties at very low 
te: peratures, resist weathering and oxidation, and show 


Table Il 
REPRESENTATIVE PRICES OF SYNTHETIC PLASTICS 


Per lb. 


53-55¢ 
62-65¢ 
$4.10-8.00 
32-34¢ 
21-24¢ 
34-37¢ 
22-23¢ 
24-40¢ 
$1.68-1.74 


most widely used resins in making FRP. 

As a class these thermosetting resins have superior 
chemical resistance, very good adhesion, very low water 
absorption and cure shrinkage, good electrical properties 
and high strength. While their cost is higher than that 
of polyesters less epoxy is needed for a given product. 


Phenolics 

The phenolic resins are thermosetting condensation 
products of phenol and formaldehyde or phenol and 
furfural and represent one of the oldest types of plastics 
used today. 

They have high heat resistance and low thermal con- 
ductivity, as a rule are opaque and dark in color, have 
good electrical properties and chemical resistance, and 
are hard, rigid and strong. They are cured when making 
reinforced products by heating at low pressures. 


TABLE | 


Comparative Properties of Fiber Glass Reinforced Plastics 


G) : 
durable water repellency and chemical inertness. The 
B) sil con component in the silicones offers fine possibilities 
of attaining chemical bonding and interaction with the 
sicon of glass fibers. 
sey E»oxies 
[he epoxy resins are condensation products of epi- 
12 chlorohydrin and diphenols, such as bisphenol A. They 
: are cured by reaction of organic amino or acid com- 
os: pounds with the epoxy groups at the end of the conden- 
sation chain. Next to the polyesters, the epoxies are the 
CO. 
Form of 
Property Glass Fiber* Polyester Epoxy 
Specific Fabric 1.6-1.93 1.7-1.9 
gravity Preform or Mat 1,5-1.9 1.6-1.9 
Premix 1.8-2.5 1.7-2.1 
Tensile Fabric 22-75,000 27-110,000 
strength, Preform or Mat 15-26,000 20-30,000 
psi Premix 5-10,000 7-25,000 
eim, Compressive Fabric 22-45,000 30,90,000 
strength, Preform or Mat 15-30,000 18-35,006 
r) psi Premix 10-26,000 11-30,000 
‘ Flexural Fabric 34-78,000 38-100,000 
strength, Preform or Mat 20-38,000 28-44,000 
psi Premix 8-25,000 17-40,000 
Impact Fabric 13-28 10-30 
strength, Preform or Mat 8-21 10-25 
ft.-lb./in. Premix 2-18 5-20 
) notch 
Modulus of Fabric 1.8-3.0 2.0-4.0 
elasticity Preform or Mat 1.0-2.7 1.0-2.0 
in flexure, Premix 0.5-2.0 0.5-2.0 
million psi 
Resistance Fabric 200-600 160-600 
D to heat, Preform or Mat 200-600 160-600 
orp. i Premix 200-600 160-600 
Water Fabric 0.1-1% 0.05-0.25% 
absorption, Preform or Mat 0.1-1% 
‘B) 24 hr. Premix 0.1-0.7% 0.05-0.5% 
immersion 
Fr) Rockwell Fabric M100-117 M103-120 
hardness Preform or Mat M90-105 Bs 
. F) Premix M90-105 
“The premix or molding materials contain a high percentage of fillers like clay. 
}Tefion is the du Pont t for polytet oethylene. 
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Source: Society of the Plastics Industry, Inc. 





* Phenolic, 
Low-Pressure Melamine Teflont Silicone 
1.82-1.98 2.2 1.6-1.9 
oS ee 
25-40,000 12-20,000 10-30,000 
7-10,000 . PR, 
bas 30-85,000 20,000 35-46,000 
ee Ri Al Sem lh to leas Mere 
40-65,000 11-13,000 10-30,000 
20-22,000 
5-15 5-6 8-15 
15-17, 
2.0-3.0 1.0-2.5 
300 480 400-590 
1.0-2.5% 0.02% 0.15-0.65% 
0.8-1.2% 
ia M115-130 M60 M100 
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Personalities... 


William F. Galey Joseph A. Gulotta 
William F. Galey 


Now research manager, melting and forming lab- 
oratory, Pittsburgh Plate Glass Research Center. 
He is also an assistant director of research and was 
previously manager of process engineering. 

Fred R. Hohmann, assistant to the director of 
research, will maintain a thorough study of current 
and proposed projects in production technology 
concerned with melting and forming. 

Joseph A. Gulotta, formerly head of the projects 
department of process engineering, succeeds Galey 
as manager of process engineering. 


James Campbell 


Assistant director of development, Solvay Process 
Division, Allied Chemical Corporation. He will be 
concerned with the Division’s activities in develop- 
ment work on new processes, markets and products. 


Dennis Smith, left, Alfred University Senior, and Dr. Harold E. Simp- 
son discuss results of Smith’s tests designed to e surface dur- 
ability of vitreous porcelain enamels. Results were given in award 
winning paper at 11th Annual Ferro Thesis Contest in Porcelain 
Enameling. 





gon 
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Fred R. Hohmann Max C. Powell 


Max C. Powell 


Elected vice president and general manager of 
Owens-Illinois’ Glass Company’s newly established 
and wholly owned subsidiary, Owens-Illinois Inter- 
national, S.A., Geneva, Switzerland. He has also 
been elected a director of Gerresheimer Glass 
Works, Dusseldorf, Germany, and Durobor, in 
Soignies, Belgium, two companies in which Owens- 
Illinois recently acquired majority interests. 

R. Harvard Olson has been assigned to the 
Geneva as technical director, and Kenneth A. Smith 
has been named assistant secretary and assistant 
treasurer. He will also be director of operations 
analysis. The Swiss subsidiary will engage in tech- 
nical assistance and patent license programs with 
about a dozen European firms. 


Dennis M. Smith 


Received a $100 prize in the 11th Annual Ferro 
Thesis Contest in Porcelain Enameling at the 62nd 
annual meeting of the American Ceramic Society 
in Philadelphia. 

The contest for the best technical papers on por- 
celain enameling was entered by graduate and un- 
dergraduate students and members of industry 
throughout North America. Smith’s paper was 
judged highest in rating of all undergraduate par- 
ticipants in the contest. Entitled “A Study of the 
Surface Durability of Vitreous Enamels” the re- 
search on which the paper is based was done at the 
State University of New York College of Ceramics, 
Alfred University, under the supervision of Dr. 
Harold E. Simpson, professor of glass technology. 
The senior from the Glass Technology Department 
developed a test that will evaluate the surface dur- 
ability of opaque vitreous coatings that, because 
of their opaqueness, are very difficult to study. 
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Roger Snellman 


Manager of the district sales office, Detroit, Mich., 
for Harbison-Walker Refractories Company. 


H. B. Dubois 


Joined the Feldspar Corporation as director of 
marketing. He was formerly associated with the 
Golding Keene Company. 

The company’s new feldspar flotation plant now 
under construction in Middletown, Conn., is ex- 
pected to be in production in September, 


William G. Cole, Jr. 


Elected corporate vice president of Ferro Corpora- 
tion. He was formerly general manager of Ferro’s 
Fiber Glass Division, having been with the com- 
pany since 1936. 

Instrumental in forming the Fiber Glass Divi- 
sion in 1951, Cole has been chiefly responsible for 
its growth since that time. The division supplies 
fiber glass mat and textiles to the reinforced- 
plastic industries and is presently building a plant 
in North Miami, Fla., (see page 330). This is in 
addition to its operations in Nashville, Tenn., and 


Huntington Beach, Calif. 


Osear G. Burch 


Advocated major changes in the teaching of cer- 
amics in universities and technical schools to en- 
able students to meet the realities of present-day 
production methods. 

Speaking at a press luncheon in Toledo, O., he 
said that schools should, “. . . concentrate on teach- 
ing physics, chemistry, engineering subjects, and 
the science of materials” and that the students can 
“. . . learn modern production methods after they 
graduate in the best possible place—in manufac- 
turing plants.” He claimed that most schools are 
teaching obsolete production methods that haven’t 
been used for years by manufacturers of glass, 
structural clay, refractories and other ceramic 
materials. 

Mr. Burch, vice president of research and engi- 
neering for Owens-Illinois Glass Company, retired 
as president of the American Ceramic Society 
April 26. He has been succeeded by George H. 
Spencer-Strong. 


S. Arrandale 


Appointed to the advisory board of the University 
of Rochester Chemical Engineering Department 
for a three-year term. 

Dr. Arrandale, vice president and _ technical 
director of Thatcher Glass Manufacturing Com- 
pany, has served as committee chairman for the 
Glass Container Manufacturers Institute and as a 
member of the Board of Directors of The Ceramic 
Association of New York. He is a recipient of the 
knight of St. Patrick Award from Alfred Univer- 
sity and the bronze tablet from the University of 
Illinois. He has devoted much of his time to the 
subject of air pollution control and has had several 
technical papers published concerning the topic. 


Roy 








Curtis H. Weissinger 


Project engineer in the refractories division for 
Norton Company. Weissinger will coordinate the 
work of the refractories division and the plant's 
engineering department. The company announced 

* that the technical service department of the refrac- 
tories division is combined with the product engi- 
neering department. 
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William G. Cole, Jr. George C. Urschel, Jr. 





George C. Urschel, Jr. 


Elected president and chief executive officer of ‘he 
Woodville Lime Products Company, succeecing 
George C. Urschel, Sr., who becomes chairman of 
the board. 

Mr. Urschel has been with the company since 
1945. Following a succession of promotions he be- 
came plant manager in 1952 and was elected vice 
president in charge of production in 1958. He 
will continue to direct plant operations in addition 
to his new duties. The company produces lime- 
stone products for the glass industry and has its 
52-kiln plant and 90-acre quarry in Woodville, 
Ohio. 












Reeve K. Biggers 


Vice president, Owens-Corning Fiberglas Corpora- 
tion. He was formerly Eastern region sales manager. 
Biggers joined the company in 1946 as assistant 
to the vice president in charge of sales and has 
served as manager of the Washington office; sales 
manager of the Textile Products Division; man- 
ager of the Decorative Fabrics division; and man- 
ager of National account relations. 
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P. Dudley Kaley A. W. Stevenson 


P. Dudley Kaley 


Director of marketing and sales, Pittsburgh Plate 
Glass Company, Fiber Glass Division. He has been 
with the company since 1952. A. W. Stevenson 
succeeds. Mr. Kaley as manager of sales, and Orville 
Miller, Jr., has been appointed manager of mar- 
keting. 


W Raymond Burrows, Jr. 


Joined The Carborundum Company as manager of 
the market research branch. He was formerly sales 
manager of R. E. Dietz Company, Syracuse, N. Y. 


Jcseph P. Renco 


Joined Corning Glass Works, electronic components, 
as a sales engineer for Pennsylvania, New York City, 
and the New England States. He will handle sales 
of resistors, capacitors, printed circuit boards and 
metallized glass components. 


Robert E. Zator 


Dr. 


Transferred from American Potash & Chemical 
Corporation’s Whittier, Calif., laboratory to the 
company’s Los Angeles office. 


Ian M. Mills 


University of Reading, England, received the 
Adolph Lomb medal for 1960 at the Optical So- 
ciety of America meeting in April at Washington, 
D. C. The annual award for the best paper was 
presented to Victor Kaufman, co-author with the 
late Dr. Karl Meissner, of the paper, “Calcium 
Atomic Beam Source.” 

The meeting included an invited paper by Wil- 
liam F. Meggers on the “Century of Spectroscopy,” 
and more than 12 other papers on spectroscopy. 
Over one hundred papers were presented covering 
the fields of color, geometrical optics, infrared, in- 
strument design, photography, spectrophotometry, 
theoretical optics, thin films, and vision. 

The exhibit of optical products from 27 manu- 
facturers displayed infrared components and thin 
films and two new low cost spectrophotometers, one 
by Beckman and one by Bausch & Lomb. American 
Optical and Bausch & Lomb exhibited their fiber 
optics which are used in conjunction with, and in- 
stead of, closed loop television. 


Eugene M. Lockhart 


Production manager of the Aiken, S. C., plant of 
Owens-Corning Fiberglas Corporation. John F. 
Coplin is operations planning manager; J. Miles 
Robinson, plant engineering manager; and Douglas 
E. Potter, technical control manager. 


Companies... 


Owens-Illinois Glass Co. 


Recently told the New York Society of Security 
Analysts that money spent for containers of all 
kinds in the U.S. will increase $7 billion by 1970 
to reach a total of at least $18 billion and that 
glass container sales should total at least $1,480,- 
000,000, a $580,000,000 rise for the ten year 
period. Owens-Illinois official Smith L. Rairdon, 
vice president-marketing administration Owens- 
Illinois, said that the next decade would see pack- 
aging abroad growing at a faster rate than in this 
country. Europe and Latin America he claimed are 
now starting the packaging and retailing revolu- 
tions which began in the U.S. 25 years ago. 

Carl R. Megowen, president of Owens-Illinois 
Glass Company, reported that the company’s tele- 
vision and electronics business is having trouble 
keeping up with demand, and sales of scientific 
glassware, tubing and tube products made by The 
Kimble Glass Company are at high levels. Accord- 
ing to Mr. Megowen, the glass container division 
is operating at near capacity production levels, 
and Owens-Illinois has begun a global develop- 
ment program to supply the demands created by 
the export of this country’s packaging revolution. 
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Food Machinery & Chemical Corp. 


Expanding production of soda ash output by 200,- 
000 tons per year at its Green River, Wyoming, 
plant. This will bring the company’s total annual 
capacity to 750,000 tons per year. By early 1960 
the first phase of the expansion will be completed 
and the second phase will be finished in early 
1962. 

Research, piloting and plant operations center- 
ing around both the mining of ore and its re- 
finement into soda ash has been in effect at Green 
River since 1947. The expansion is based on this 
previous work and on a new patented process for 
producing soda ash. The process produces soda 
ash in needle-like shapes which flow freely, dust 
less and give better performance in many uses. 


Pittsburgh Plate Glass Co. 


Developed a super sheet glass said to be far 
superior than any currently being manufactured 
in the U.S., according to standard distortion 
measuring devices. The glass is processed by a 
straight vertical draw in which the sheets are not 
touched by any mechanical surface that might 
mar its surface. The glass has a “remarkable” free- 
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dom from distortion and the process is claimed 
to be one of the greatest advances in flat glass 
technology since the perfection of the basic Penn- 
vernon process 30 years ago. 


Minneapelis-Honeywell Regulator Co. 


Reported orders in excess of $500,000 received by 
its Brown Instruments and Boston Divisions dur- 
ing December and January for process instruments 
important in the manufacture of fiber glass prod- 
ucts. The orders were received from Owens-Corning 
Fiberglas Corp., now constructing a new plant at 
Aiken, S. C.; Pittsburgh Plate Glass Co., and 
Gustin-Bacon Manufacturing Co., Kansas City, Mo. 

Since extremely precise control of the molten 
glass temperatures, exceeding 2000°F, is necessary 
for uniformity of fiber glass, the orders consisted 
primarily of precision controllers capable of regu- 
lating high temperatures to within five-one hun- 
dredths per cent accuracy, electronic potentiometers, 
flow meters, magnetic amplifiers and other types of 
controllers. Drawing molten glass through holes in 
electrically heated platinum containers (bushings) 
is the basic method for producing fiber glass. 


Ball Brothers Co. 


Has developed a new all-purpose coating for glass 
containers which is approved by the Food & Drug 
Administration and provides a more durable glass 
surface protection than stearates, silicones or emul- 
sion coatings of high molecular-weight polymers. 
Ball research scientists have subjected the “AP” 
coating to extensive laboratory and field tests. 
“AP” coated jars were placed under retort tem- 
peratures of 240°F for forty minutes with no ad- 
verse effect on the protective qualities of the coat- 
ing. Laboratory and filling line tests revealed that 
coating has superior labeling characteristics to 
uncoated bottles and that no special adhesives are 
required. The coating proved to be unaffected by 
alcohol, the foaming action of beer and even house- 


hold bleach. 


One of Northwestern Glass Company's three new International model 
V-205 tractors recently placed in service for delivery of glass con- 
tainers throughout the Pacific Northwest. Vehicle is rated at 55,000 
Ibs. gross combination weight, has 226 h.p. tractor capable of haul- 
ing up to 27,080 empty beer bottles in the van semi-trailer. Firm 
can produce 400,000 containers per day. 









































Wyandotte Chemicals Corp. 





Telede Engineering Co., Ine. 


Received a multi-million dollar contract from Ford 
Motor Company for the complete designing and 
erection of two glass melting furnaces and auxiliary 
equipment at the Ford glass plant, Nashville, Tenn. 
‘ Toledo Engineering Company designed and 
erected similar furnaces to those specified in their 
new contract, at the Nashville plant in 1956 and 
1957, when the plant first went into operation, 
Increased demand for glass used in Ford products 
has necessitated the new expansion. 

One furnace, to be completed in December, will 
hold 1,390 tons of molten glass for the production 
of ground and polished plate glass. The seco id 
furnace will have an approximate capacity of 1,50 
tons for drawn sheet glass and will be compleid 
in April, 1961. The furnaces will be among te 
largest of their type in this country. 


FINANCIAL DATA 
(first Quarter) 


American Potash 


1960 1959 
Net earnings $ 1,278,319 $ 1,112,033 
Net sales S$ 313,225531 $ 12,667,913 
Diamond Alkali Co. 
1960 1959 
Net earnings $ 2,867,520 $ 2,125,991 
Net sales $ 32,991,789 $ 30,194,067 
Foote Mineral Co. 
1960 1959 
Net earnings $ = 251,630 $ 706,995 
Owens-Corning Fiberglas Corp. 
1960 1959 
Net earnings $ 4,012,090 $ 2,515,926 
Net sales $ 51,188,751 $ 46,130,126 
Pittsburgh Plate Glass Co. 
1960 1959 
Net earnings $ 12,145,496 $ 3,730,236 
Net sales $ 158,200,409 $ 110,266,600 
Thatcher Glass Mfg. Co. 
1960 1959 
Net earnings $ 470,307 $ ~ 430,586 
Net sales $ 11,726,497 $ 9,631,713 








Harshaw Chemical Co. 


1960 1959 
Net earnings $ 770,000 $ 744,000 
Net sales $ 22,276,000 $ 19,582,000 





Six Months Ended March 31, 1960 


1960 1959 
Net earnings $ 918,876 $ 1,182,873 
Net sales $ 37,223,918 $ 33,712,772 
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T. C. Wheaton Company gets 
better bottles, more net pack 
with Honeywell controls... 


For cooling bottle molds, the T. C. Wheaton 
Company uses a simple Honeywell control 
system to substantially raise product qual- 
ity and increase net pack. 


This system cuts rejects, frees the operator 
for other duties, and permits one or more 
of six molds to be shut down without affect- 
ing cooling rates of the others. 


th 
PI ERING THE FUTURE 


YEA HR 


1960 


Your nearby Honeywell field engineer can 
help you profitably apply automatic con- 
trol to any phase of glass making in your 
plant. Call him today . . . he’s as near as 
your phone. MINNEAPOLIS-HONEYWELL, 
Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. In Canada, Honeywell 
Controls, Ltd., Toronto 17, Ontario. 


Honeywell 


A 
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GLASS SYMPOSIUM 


Being held at the College of Ceramics Alfred Uni- 
versity, Alfred, N. Y., Tuesday, June 7, to Friday, 
June 24. Designed primarily to serve the students 
of the Sophomore, Junior and Senior classes at 
the University, the lectures are also open to persons 
interested in this field. To obtain information re- 
garding reservations, fees, and living accommoda- 
tions write to C. H. Greene, chairman, Department 
of Glass Technology State University of New York, 
College of Ceramics, Alfred University, Alfred N. Y. 

A list of the lectures presented is given below: 


Tuesday, June 7 

Welcome. J. F. McMahon, Dean, N. Y. S. College 
of Ceramics. 

“An Introduction to Glass.” S. R. Scholes, N. Y. S. 
College of Ceramics. 

“What the Glass Industry Expects of Glass Tech- 
nologists and Ceramic Engineers.” D. G. Hill, Pitts- 
burgh, Plate Glass Company. 

“Glass Compositions.” C. L. Babcock, Owens-Illi- 
nois Technical Center. 


Wednesday, June 8 


“Furnaces and the Glass Melting Process.” W. W. 
Oakley, Corning Glass Works. 

“Glass: History and Evolution.” Alexander Silver- 
man, The University of Pittsburgh. 

“The Structure of Phosphate Glasses.” A. E. R. 
Westman, Ontario Research Foundation. 


Thursday, June 9 . 
“Manufacture of TV Tubes.” A. M. Trax, Radio 


Corporation of America. 

“Thermal Expansion of Glasses.” H. H. Blau, The 
Federal Glass Company. 

“The Surface Protection of Glass and the Various 
Methods Used to Accomplish These Objectives.” 
J. P. Poole, Brockway Glass Company. 


Friday, June 10 


“Research on Flat Glass.” J. E. Archer, Pittsburgh 
Plate Glass Company. 

“Glass in the Service of Industry.” Campbell Rut- 
ledge, Corning Glass Works. 

“Fabrication of Electronic Tubes.” C. C. Casamo, 
Sylvania Electric Products. 


Monday, June 13 


“Furnace Design and Glass Melting.” R. S. Arran- 
dale, Thatcher Glass Manufacturing Company. 
“Glass Technology from the Management View- 
point.” E, C. Leibig, Corhart Refractories Company. 
“Glass Container Forming.” H. H. Holscher, Owens- 
Illinois Technical Center. 

“Plant and Furnace Design.” J. E. Frazier, Frazier- 
Simplex, Inc. 


Tuesday, June 14 


“Report Writing.” H. H. Holscher, Owens-Illinois 
Technical Center. 





“Annealing, Bending, and Tempering of Glass.” 
H. C. Weller, Surface Combustion Corporation. 
“The Use of Glass Fibers for Reinforcement.” J. K. 
Whittaker, Modiglas Fibers, Inc. 

“The Glassy Phase in Ceramic Bodies.” A. G. Pin- 
cus, ‘General Electric Company. 


Wednesday, June 15 


“Conditioning of Glass.” A. K. Lyle, Emhart Manu- 
facturing Company. 

“Glass Bulb Manufacture.” H. H. Spengler, Gen- 
eral Electric. 

“Fiber Glass.” Games Slayter, Owens-Corning Fi- 
berglas Corporation. 


Thursday, June 16 


“Refractories for Glass Melting.” K. H. Sandmeyer 
The Carborundum Company. 

“The Viscosity and Annealing of Glass.” H. R. 
Lillie, Corning Glass Works. 

“Glass Tanks, Their Construction and Operation.” 
H. W. Baque, Corhart Refractories Company. 


Friday, June 17 


“Boric Oxide, Lithium Compounds, and Rare 
Earths in Glass.” R. M. Curts and P. McCoy, Ameri- 
can Potash and Chemical Corporation. 
“Application of Glass Technology to Vitreous 
Enamels.” G. E. Miller, Ferro Corporation, 

“Lead in Glass and Other Ceramics.” J. S. Nord- 
dyke, Hammond Lead Products, Inc. 






Monday, June 20 


“Color in Glass.” J. R. Hensler, Bausch and Lomb 
Optical Company. 

“Adventures with Glass, Matter and Men.” W. S. 
Kahlson, General Electric Company. 

_ “Decoration of Glass.” V. H. Remington, B. F. 
Drakenfeld Company. 


Tuesday, June 21 

“Window Glass Manufacture.” W. F. Gaunder, 
Pittsburgh Plate Glass Company. 

“Flat Glass Specifications.” F. W. Mowrey, Ameri- 
can Saint Gobain Corporation. 

“Continuous Glass Melting.” A. R. Cooper, Massa- 
chusetts Institute of Technology. 


Wednesday, June 22 


“Crystal Glassware.” A. E, Williams, Fostoria Glass 
Company. 

“Glass Stones.” H. R. Swift, Libbey-Owens-Ford 
Glass Company. 

“Melting Control and Development.” Ben Allen, 
Corning Glass Works. 


Thursday, June 23 


“Silicones.” J. F. Hyde, Dow Corning Corporation. 
“Problems of Control in Container Manufacture.” 
M. J. Voss, Thatcher Glass Manufacturing Co. 
“Fundamental Research in Glass.” B. L. Steierman, 
Owens-Illinois Technical Center. 
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INVENTIONS AND INVENTORS /| 


Furnaces 


Apparatus for Blanket Charging Glass Batch in a Glass 
Furnace. Patent No. 2,910,194. Filed December 10, 1956. 
Issued October 27, 1959. No sheets of drawings; none 
reproduced. Assigned to Owens-Illinois Glass Company 
by seorge E. Keefer. 

An apparatus is provided for blanket charging batch 
to .n open-top glass melter, whereby the rate of feeding 
bai~h is variable across one dimension of the melter to 
cor ipensate for the non-uniform melt of batch between 
the central zone of the melter and its side zones along 
tha: dimension. 

‘he feeder aparatus also supplies a plurality of mov- 
abi> discharge assistance which permit variation of the 
batch feeding rate longitudinally along the batch dis- 
ch»rge dimension of the feeder. 

‘here were 10 claims and the following references 
cited in this patent. 


United States Patents 
|,037,480, Hoeller, Sept. 3, 1912; 1,176,878, Bayton, 
Mar. 28, 1916; 1,267,004, Slick, May 21, 1918; 1,267,- 
005, Slick, May 21, 1918; 1,941,897, Hiller, Jan. 2, 
1934; 1,943,635, Still, Jan. 16, 1934. 


Electric Glass Working. Patent No. 2,902,573. Filed 
April 24, 1957. Issued September 1, 1959. No sheets 
of drawings; none reproduced. Assigned to Corning 
Glass Works by Edwin M. Guyer. 

The present invention relates to a new system of arc 
heating suitable for electric glassworking which is free 
of the limitations of those systems heretofore known. 

In an electric glass working system arc runner elec- 
trodes are arranged in spaced end to end relation in a 
common plane about a workpiece to be electrically 
heated. An electromagnet is associated with the arc 
runner electrodes. The magnetic lines of force of the 
electromagnet have a component which passes at right 
angles to the plane thereof. Circuit connections are pro- 
vided to energize the circuit for the electromagnet, and 
power supply leads extend to the arc runner electrodes. 

There were 20 claims and the following references 
cited in this patent. 


United States Patents 
1,984,488, Mulder, Dec. 18, 1934; 2,040,2]5, Rava, 
May 12, 1936; 2,046,117, Guest, June 30, 1936; 2,186,- 
647, Lowd et al., Jan. 9, 1940; 2,306,054, Guyer, Dec. 
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22, 1942; 2,428,969, Guyer, Oct. 14, 1947; 2,439,754, 
Schutz, Apr. 13, 1948; 2,472,851, Landis et al., June 14, 
1949; 2,633,522, Berg et al., Mar. 31, 1953. 


Foreign Patents 
751,196, Great Britain, June 27, 1956. 


Apparatus for Blanket Charging Glass Batch in a Glass 
Furnace. Patent No. 2,910,196. Filed October 15, 1957 
(originally) and September 25, 1958 (this application). 
Issued October 27, 1959, No sheets of drawings; none 
reproduced. Assigned to Owens-Illinois Glass Company 
by George E. Keefer. 

An object of the invention is the provision of apparatus 
for feeding batch to an open top furnace in the fashion 
of a top blanket overlying the molten glass undergoing 
melting, and wherein the batch laying rate is variable 
transversely of the furnace and batch is added to this 
blanket responsive to demands therefore, as indicated 
by variation in operating level of the molten glass in the 
furnace. 

There were 4 claims and no references cited in this 
patent. 


Electric Glassworking. Patent No. 2,902,575. Filed April 
24, 1957 (original application) and September 19, 1958 
(this application). Issued September 1, 1959. No sheets 
of drawings; none reproduced. Assigned to Corning 
Glass Works by Edwin M. Guyer. 

Two or more special are runner electrodes are oriented 
in a magnetic field whose lines of force have a com- 
ponent which passes at right angles, or normal to the 
plane of the electrodes. Power is applied to the elec- 
trodes at a voltage high enough to cause an arc discharge 
to initially pass through one or more relatively short 
gaps between the ends of adjacent electrodes. The 
magnetic field bends each such electric arc into a curve 
and forces part of the arc plasma stream against the 
workpiece surface directly opposite such gap. The bent 
arc by this action acquires a shape such that the current 
travels in three different directions, namely, from the 
one electrode toward the workpiece surface, along such 
surface and from such surface toward the companion 
of the electrodes between which the arc was initiated. 
Since, however, the magnetic field lines run normal to 
the plane of the runner electrodes the arc current moves 
at right angles to such lines and to its own instantaneous 
direction, one part of such arc advancing along each 
electrode while a third part of it remains anchored to 
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the workpiece surface against which it is magnetically 
forced. By such action the arc stretches and presses 
against or wraps itself tightly around the workpiece 
which is thereby heated by the arc current in the zone 
of interception of the arc column. When the arc has 
extended itself to the opposite ends of the electrodes, 
it bows outward at the gap between the far ends of the 
electrodes and is intercepted by an are return conductor 
that parallels the arc runner electrodes. Upon contact- 
ing the arc return conductor the arc splits up into two 
different parts which carry current and travel in opposite 
directions until the two arc parts again unite at the 
starting gap between such electrode runner ends. As 
the two parts of the split arc are reunited the current 
is once more in such a direction that the magnetic field 
bends it into a curve with the central portion forced 
against the surface of the workpiece and the heating 
cycle is repeated. The above heating and arc return 
cycles are continued until the workpiece has been heated 
as required to perform a desired glass working operation. 

There were 13 claims and the following references 
cited in this patent. 


United States Patents 
1,194,124, Barrow, Aug. 8, 1918; 2,046,117, Guest, 
June 30, 1936; 2,306,054, Guyer, Dec. 22, 1942; 2,428,- 
969, Guyer, Oct. 14, 1947; 2,472,851, Landis et al., 
June 14, 1949. 


Apparatus for Blanket Charging Glass Batch in a Glass 
Furnace. Patent No. 2,910,195. Filed December 10, 
1956. Issued October 27, 1959. No sheets of drawings; 
none reproduced. Assigned to Owens-Illinois Glass Com- 
pany by Ralph H. Olson. 

A batch feeder is utilized wherein fresh batch is dis- 
tributed over the top of the melting area by discharging 
batch from a horizontal discharge plate by reciprocat- 
ing discharge assistants during back and forth travel of 
the batch feeder apparatus across one dimension of the 
melter. The batch feeder must be stopped at some point 
along its travel across the open top of the melter to refill 
its hopper with batch. If the furnace has been supplied 
with just enough batch to meet its demands while the 
batch feeder is operating, the dwell time during which 
it is necessary to stop the batch feeder to refill its hopper 
the quantity of batch im the melter to fall below the 
furnace demand level necessary to maintain the proper 
level of working glass in the feeder during this interrup- 
tion of operation of the batch feeder. , 

In varying the total batch feeding rate during travel 
of the batch feeder, the furnace demand is detected and 
relayed by a glass level detector and control device. Over 
wide variations in demand, such a control device tends 
to “hunt” for the proper feeding rate of the feeder to 
supply batch to satisfy the proper level of glass in the 
working zone of the furnace. 

It is, therefore, an object of this invention to provide 
apparatus for blanket charging batch material to the 
melting zone of an open top glass furnace, wherein a 
predetermined excessive quantity of batch, above that 
of the proper operating furnace demand, is distributed 
over a portion of the top area of the melter to com- 
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pensate for the loss of feed during interruption in feed- 
ing to refill the batch feeder hopper. 

There were 7 claims and the following references cited 
in this patent. 


United States Patents 
2,175,541, Probert, Oct. 10, 1939; 2,241,310, Krale, 
May 6, 1941; 2,306,811, Kennedy, Dec. 29, 1942; 2, 
711,837, Henry et al., July 28, 1955. 


Glass Compositions 


Photograph Made on Glass. Patent No. 2,911,749. Fiied 
July 26, 1955. Issued November 10, 1959. No sheets of 
drawings; none reproduced. Assigned to Corning Gl ss 
Works by Stanley D. Stookey. 

An unusually satisfactory permanent, two-dimensio: al 
photographic image can be produced in glass with: ut 
resort to any specific photosensitive or other type of 
glass; provided that the glass is a silicate glass conta n- 
ing an alkali metal oxide. In accordance with the inven- 
tion, there is first formed on the surface of such a silic»te 
glass by conventional procedure a chemically fixed, 
photographic image composed of colloidal silver or a 
compound of silver and the glass together with the imz ze 
is then heated either in air alone or with an additio: al 
oxidizing agent or medium present at a temperature 
between about 125°C below the strain point of the gliss 
and just below its softening point for a time sufficicat 
to oxidize and ionize the silver and to cause migration 
of silver ions into the glass in exchange for alkali meial 
ions therein. 

The migrated silver changes the refractive index of 
the glass sufficiently to produce a visible image which 
is usually of a yellowish to brownish color due to spon- 
taneous conversion or reduction of a small portion of 
the silver ions in the glass to metallic particles. If desired, 
more or less complete reduction and intensification of 
the color to dark amber or brown can be accomplished 
by subsequently heating the glass in a reducing medium 
or atmosphere containing a reducing gas such as hy- 
drogen, carbon monoxide, or methane. 

There were 2 claims and the following references cited 
in this patent. 


United States Patents 
112,703, Goodes, Mar. 4, 1871; 2,515,275, Stookey, 
July 18, 1950; 2,515,938, Stookey, July 18, 1950; 2,662,- 
037, Levi, Dec. 8, 1953; 2,701,215, Kroeck, Feb. 1, 1955; 
2,716,300, Bopp, Aug. 30, 1955; 2,732,298, Stookey, 
Jan. 24, 1956. 


Other References 
Stookey: Photosensitive Glass, Industrial and En- 
gineering Chemistry, vol. 41, No. 4, April 1949, pp. 
856-861, espec. p, 858. 


High Dielectric Constant Glass. Patent No. 2,906,631. 
Filed June 28, 1956. Issued September 29, 1959. No 
sheets of drawings; none reproduced. Assigned to Sy!- 
vania Electric Products Inc., by Guy E. Rindone. 


(Continued on page 371) 
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Experience has led the ceramic 
industry to expand its use of lithium minerals 
and chemicals many times over in the past 
dozen years. Experience has also proved the 
downright convenience of selecting Foote as 
your lithium source. Few companies will go 
so far to satisfy your individual requirements. 


1960 


Specify FOOTE Lithium Carbonate...It’s Convenient! 


Lithium carbonate, for example, is now avail-. 
able from Foote in unlimited quantities... 
in a high purity technical grade . . . in a variety 
of packages to satisfy your special needs. For 
the complete story, write Foote Mineral Com- 
pany, 477 Eighteen West Chelten Building, 
Philadelphia 44, Pa. 


FOOTE MINERAL COMPANY 
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NEW 
AND 


Glass Capacitors 

An improved line of glass wafer ca- 
pacitors in five sizes, equipped with 
wire leads, to be plugged into holes on 
a printed circuit board. 
Corning Glass Works, Corning, N. Y. 


Air Conditioner Filter 

Air conditioner filter designed to trap 
irritating pollen and air borne bacteria 
and other foreign particles. Contains 
hexachlorophene for added protection 
and comes in 12 or 24 unit cartons. 
Filter can be trimmed to fit any size 
room air conditioner. 


Owens-Corning Fiberglas 
ledo, O. 


Corp., To- 


Stapling Machine 


Redesigned, air operated, portable 
stapling machine for closing cartons 
after they are filled. Six and a half 
pound machine features a cycle-through 
air system with all-aluminum body shell 
and cylinder housing. Stapler holds 
100 staples and has a full floating, 
removable channel. Unit is said to 
permit the closing of 200 cartons per 
hour. 


International Staple & Machine Co., 
P. O. Box 270, Herrin, Ill. 


SUPPLIES 


EQUIPMENT 


BS | ES 





Foamglass Insulation 

An insulation material consisting of 
masses of tiny, completely closed glass 
cells filled with a gas mixture, said to 
be impregnable to steam, water and 
gases and claimed to be ideal for in- 
dustrial purposes such as facades, roofs, 
framed flooring in cellarless buildings, 
and freezing or drying premises. The 
foamglass insulation has a weight by 
volume of maximum 180 kg/m* and 
can be worked with ordinary carpenter’s 
tools and fixed in place by means of 
asphalt. 
Bonnelycke & Thuroe, Malmo, Sweden 


Semi-conducting Glass-Cloth 

Semi-conducting glass-cloth laminate 
for use as a conductive filler between 
coils in generators operating at 130°C, 
and on’ high voltage windings to pre- 
vent slot discharge. The laminate has 
a flexural strength of 20,000 psi, com- 
pressive strength of 50,000 psi, bond 
strength of 1000 psi and is available 
in sheets ranging from 0.014 to 0.500 
inches thick. Surface resistance is less 
than 50,000 ohms for 0.023 inch lami- 
nate and 5000 ohms for the 3/16” mate- 
rial. 


Micarta Division, Westinghouse Elec- 
tric Corp., Hampton, S.C. 


Microwave Absorber 

Microwave absorbents of glass fibers 
covered with carbon-loaded neoprene 
which facilitates accurate measurement 
of antenna patterns or radome char- 
acteristics. Material can be used under 
extreme conditions of power concentra- 
tion in temperatures up to 300°F. The 
8 CM absorber has a power dissipation 
of 3 watts per sq. in. and a maximum 
reflection of 2% from 3600 mes. up- 
ward with an average reflection of 1% 
over this band. Absorbers come in flat 
sheets 24”x24”x14%4, and weigh ap- 
proximately 3 oz. per sq. ft. A 4 CM 
absorber is also available. 


B. F. Goodrich, Sponge Products Divi- 
sion, Shelton, Conn. 


Fiber Glass Saw 

Saw blades manufactured by a weav- 
ing process that unites specially sized 
reinforcing fiber glass mesh with al ra- 
sive grains. Blades are said to -ut 
masonry materials ranging from gla ed 
tile and super duty refractories to <oft 
sandstone and cinder block. Break- 
resistant qualities are claimed to rem.in 
consistent throughout the life of che 
tool. 


Eveready BrikSaw Co., 1104 Union 
Ave., Dept. 567, Kansas City 1, Mo, 


Electronic Printing Bulb 


A cathode ray bulb developed {or 
high-speed electronic printing is s:id 
to be capable of printing 20,000 char- 
acters a second. It can be used to 
transmit by microwave or wire systems 
the facsimiles of graphic and printed 
materials, documents, records, maps and 
mail. The three by one fourth inch face 
plate is embedded with 35,000 separate 
wire conductors. Each conductor is .001 
of an inch in diameter and the nominal 
space between conductors is .003 of an 
inch, 

The conductors serve to transfer an 
electrostatic charge from an electron 
beam to moving paper. The information 
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Corning’s latest in decorated, tempered opal glass 


Homemakers appreciate this high-quality Pyrex® 
Brand Ware for a number of reasons: Its func- 
tional contours, sizes and nestability make handling 
and storage easy. A choice of colors and decorative 
themes permits selection to harmonize with 
kitchen appointments. The beautiful colors remain 
bright and sparkling even after years of everyday 
washing in hot alkaline detergents. A special tem- 
pering technique guarantees high mechanical and 
thermal strength. 


Most likely colorful, durable Pyrex mixing bowls, 
refrigerator dishes, dinnerware or baking dishes 
have been used in your home for a long time. Ever 
since Corning conceived this superb decorated tem- 


pered opal glass in 1945, Drakenfeld colors have 
been recognized as the standard of excellence. To 
retain the high strength of the glass, the colors 
must fit exactly right, and do. To put it another 
way, Drakenfeld colors continue to meet the most 
rigid specifications in the glass industry. 


Whatever your color problem, we invite your 
inquiry. 


DEPENDABLE SERVICE ON: Acid, Alkali and Sulphide Re- 
sistant Glass Colors and Enamels . . . Crystal Ices 

. Porcelain Enamel Colors ... Body, Slip and 
Glaze Stains . . . Overglaze and Underglaze Colors 
. . » Squeegee and Printing Oils . . . Spraying and 
Banding Mediums... Metallic Oxides and Chemicals. 


B. F. DRAKENFELD & CO., INC. 
Executive Offices: 45 Park Place, New York 7, N. Y. 
Factory and Research Center: Washington, Pa. 


OUR PARTNER IN SOLVING COLOR PROBLEMS 


Pacific Coast Agents: 


BRAUN CHEMICAL COMPANY, 1363 So. Bonnie Beach Place BRAUN-KNECHT-HEIMANN COMPANY, 1400 Sixteenth Street 
LOS ANGELES 54, California Phone: ANgelus 9-9311 SAN FRANCISCO 19, California Phone: HEmlock 1-8800 
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CATALOGS RECEIVED 


Diamonds. Booklet describes the cus- 
tomer-oriented approach of the recently 
formed Industrial Diamond Division of 
Engelhard Industries, Inc. Includes 
availability of industrial diamonds, re- 
duced investment requirements, full 
line product offering, customer service 
technical assistance, sales development 
and market development capabilities. 
The Division also publishes a technical 
periodical Diamond Data. Issued 
monthly it is designed to be of interest 
and practical value to 


can be obtained from a computer or 
from magnetic tape. It is used in con- 
junction with the Videograph process 
developed by the A.B. Dick Company. 
Corning Glass Works, Corning, N. Y. 





















Conveyor 






Floor-to-floor conveyor which permits 
the continuous flow of material from 
one level to another without interrup- 
tion. Each level may be operated inde- 
pendently or as one continuous unit. 
Mercury Industries, Inc., 365 Broad- 
way, Hillsdale, N. J. 
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GLASS LIFTER 


¢ Cuts Time and 























Handling Costs 





Saves Manpower 





Increases Safety 





Lifting and moving glass 
by vacuum is proving 

a more effective and 
efficient way of handling 
glass both for 
warehousing and 
construction 
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VAC-U-MATION DIVISION 


4141 Ravenswood Avenue, Chicago 13 











Illinois 












purchasing executives and shop or tool- 
room personnel. 

ENGELHARD INDUSTRIES, INC., Ad- 
vertising Dept., 113 Astor St., Newark 
2, N. J. 


Transistors, diodes and rectifiers. (16 
pages) Purchasing directory for power, 
high-speed switching, _ high-curreut, 
zener and diffused junction mesa type 
transistors. Semiconductors of 18 maior 
American manufacturers are included 
with listings of micro-diodes, voltaye- 
variable capacitors and photo-sensitive 
devices. 

ALLIED RADIO CORP., 100 N. We:t- 
ern Ave., Chicago 80, Ill. 


Industrial heat processing ovens. (6 
pages) Bulletin describes comple‘e 
line of batch type and semi-automa ic 
continuous ovens. Ovens are built in 
four general temperature ranges: 650° [’, 
800°F, 1200°F and 1500°F maximuin, 
Uses include ceramic powder drying, 
paint and enamel baking, ageing and 
homogenizing. 

HEVI-DUTY ELECTRIC CO., Milwau- 


kee 1, Wisconsin. 


Bulk weighing scale. Product data sheet 
on fully automatic scale that weigl:s, 
discharges and records dusty, powdered, 
and small-size granula materials. Gives 
specifications, optional accessories, scale 
drawing and photograph. 

RICHARDSON SCALE CO., Van Hou- 
ten Ave., Clifton, N. J. 


Helical gear speed reducers. (20 pages) 
Information on complete line of helical 
gear speed reducers with 
selection data on 20 reducer sizes in 
double, triple and quadruple reduc- 
tions. Gives tables of load classes and 
service factors with horsepower and 
torque ratings, dimensions, overhung 
load for high and low speed shafts, 
plus mounting arrangements. 

LINK-BELT CO., Dept. PR, Prudentia) 
Plaza, Chicago 1, Il. 


complete 


Recorders. (4 pages) Production shect 
on recorders and recording control st:- 
tions which continuously indicate and 
record the standard 4-20 ma, d-c outpu! 
of any ElectriK Tel-O-Set transmitter 
or transducer. Specifications, dimei- 
sions and features are included. 

MINNEAPOLIS-HONEYWELL REGU- 
LATOR CO., Wayne and Windrim Ave., 
Philadelphia 44, Pa. 
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How good does your 
Silica have to be”? 


lr you need purity, your answer is Wedron with 99.9% 
pure silica content. This is due to Wedron’s modern pro- 
cessing of silica from the famous Wedron deposit. Pu- 
rity is the byword in every step of Wedron production. 


If you need uniformity, your answer is Wedron with 
a minimum of variance in grain size. This holds true 
through all of the many available grades of Wedron 
silica, because each batch is laboratory checked and 
rechecked every step of the way. 

If you need service, the Wedron organization stands 


ready to meet your needs quickly and efficiently. Call 
us on your next order. 








for glass 
ie () nf] for ceramics 


MINES AND MILLS IN THE 
OTTAWA-WEDRON DISTRICT 


SILICA COMPANY 


135 S. LaSalle St., Chicago 3, Il. Send for illustrated 








brochure on Wedron sands. 














CERAMICS AND REFRACTORIES, (Catalog) 1930- 
1959. Office of Technical Services, U.S. Department of 
Commerce, Washington 25, D.C, 21 pages. 10 cents. 

This technical report catalog contains a listing of all 
papers on research in the fields of ceramics and refrac- 
tories available to the public from the collection of the 
Office of Technical Services. 

It includes research on ceramic, refractory and enamel 
coatings, and the high-temperature and electrical prop- 
erties of ceramics. Many of the documents listed resulted 
from research by the Army, Navy, Air Force, the Atomic 
Energy Commission, and other U.S. Government agen- 
cies. The remainder are technical papers captured from 
Germany during World War II. The papers themselves 
are available in printed form, microfilm or photocopy. 


TECHNIQUES OF PLANT MAINTENANCE & ENGI- 
NEERING. Tenth volume in an annual series. Published 
by Clapp & Poliak, Inc. 266 pages. $10. 

Maintenance was once considered a mop and oil-can 
operation but the phenomenal growth of automation has 
made maintenance increasingly important and in the 
opinion of many, maintenance may reach the foremost 
position of importance in the 1960s. This volume con- 
tains all the papers read at the 1959 Plant Maintenance 
& Engineering Conference. Included are discussions on 
maintenance in research and development laboratories, 
electrical manufacturing plants, chemical plants and 
petroleum refineries. 

Other subjects covered are: “Our Maintenance Manage- 
ment System,” “Industrial Engineering in Maintenance,” 
“Counteracting Air and Water Pollution,” “Maintaining 
Plant Utilities,” and “Maintaining Control Systems.” 


PROPERTIES OF HIGH-TEMPERATURE CERAMICS 
AND CERMETS—ELASTICITY AND DENSITY AT 
ROOM TEMPERATURE, by S. M. Lang, National 
Bureau of Standards. 45 pages 20 cents. Order from the 
Superintendent of Documents, U.S. Government Printing 
Office, Washington 25, D. C. 

Recent advances in jet, rocket, and atomic-powered 
heat engines have stimulated an accompanying develop- 
ment in high-temperature ceramic and cermet materials 
which can withstand the high temperatures and corrosive 
atmospheres in these environments. 

Designers have been handicapped by a lack of data 
for the high-temperature ceramics, and, in addition, the 
available data have not always been consistent. In order 
to supply reliable engineering data on this new class of 
materials, the National Bureau of Standards has assem- 
bled a stock of ceramic and cermet materials containing 
samples from leading manufacturers,: as well as those 
fabricated at the Bureau. 

This first report presents the results of an investiga- 
tion to determine the room-temperature elastic properties 
by a dynamic (sonic) method to determine both the 











bulk and theoretical densities; to evaluate from a statis. 
tical treatment of the data the variability of fabrica'ion 
of the materials, using the elastic and bulk density cata, 
and to compare measurements of the elastic prope:ties 
and densities for their usefulness as indicators of signifi- 
cant variations in fabrication, 


PROCEEDINGS OF AN INTERNATIONAL SYM°?0. 
SIUM ON HIGH TEMPERATURE TECHNOLO;Y., 
Arranged by Stanford Research Institute. Published by 
McGraw-Hill Book Company, Inc. 348 pages. $15 00. 
The publication is a result of the second symposium 
organized by the Stanford Research Institute on F igh 
Temperature Technology. The meeting was held to _ro- 
vide a concise account of the progress in various fi-lds 
(e.g., ceramics, chemistry, physics, aerodynamics, ic.) 
of high temperature research in the U.S. and abroad 
to scientists and engineers, and to bring forth new iceas 
and expanded efforts in high temperature researci.. 
The papers are classified in the following secticns: 
Techniques and Measurements; Materials; Proces:es; 
Behavior of Materials; Research Abroad, and Discuss:on. 
Also included is speech by R. F. Walker, National 
Bureau of Standards, on “Comments on the Activities 
of the IUPAC Commission on High Temperatures and 
Refractories.” Mr. Walker catagorizes the activities of 
the International Union of Pure and Applied Chemistry. 





Excluding the Discussion, all papers of this high temperature symposium were 
reviewed in THE GLASS INDUSTRY, March, 1960, page 135. ED. 


PROCEEDINGS OF THE FOURTH NATIONAL CON. 
FERENCE ON TUBE TECHNIQUES. Sponsored by the 
Advisory Group on Electron Tubes, Working Group on 
Tube Techniques and the Office of the Director of Defense 
Research and Engineering. Published by New York Uni- 
versity Press. 270 pages. $7.50. 

This book contains the papers given at the Fourth 
National Conference on Tube Techniques. Some of which 
are given here. 

“Properties of Getters in Electron Tubes.” J. 5. 
Wagener. Kemet Co., Division of Union Carbide Corp. 

“A Method of Improving the Glass-to-Metal Seal 
Resistance to High-Humidity Deterioration in Electron 
Tubes.” G. C. Fincke, Jr., and G. W. Taylor. U.S. Army 
Signal Research and Development Laboratory. 

“Electroformed Ceramic-to-Metal Seal’ for Vacuum 
Tubes.” M. D. Hare, R. F. Keller, and H. A. Meneses. 
Stanford University. 

“A Dynamically Adjustable Chuck Mounting for Cen- 
tering Work in a Glass-blowing Lathe.” H. A. Meneses 
and M. D. Hare, Stanford University. 

“Effect of Nuclear Radiation on Glass.” Everett R. 
Johnson. Stevens Institute of Technology. 

“A Vacuum Microbalance and Its Use in Studies of 
Electron Tube Materials.” G. F. Rouse, National Bureau 
of Standards. 
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Soon 
To Be Published 


Vol. Il. HANDBOOK OF GLASS MANUFACTURE 


Volume I of the Handbook of Glass Manufacture was 
originally published in 1953 by the Ogden Publishing 
Company. Uninterrupted demand for the book neces- 
sitated a second printing in 1957 in order to meet the 
needs of all those concerned with glass manufacture, 
technology and engineering. Both the first and second 
printing of Volume I have been sold out. 


As a supplement to the first edition, Volume II of the 
Handbook of Glass Manufacture will be published on 
August 15, 1960, and will again be edited by 
Dr. Fay V. Tooley, Professor of Glass Technology, 
Department of Ceramic Engineering, University of 
Illinois. 


CONTENTS ... 


Chemical and Instrumental Analysis of Glass 
Francis Glaze, Consultant 
John Time, Owens-Corning Fiberglas Corp. 


Optical Properties of Glass: Effects of Radiation on Glass 
Norbert J. Kreidl, Bausch and Lomb Optical Co. 


Scientific Glass Blowing 
Vincent DeMaria, Glass Products Development Laboratory 
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Flat Glass Manufacturing Processes 
Roy G. Ehman, Pennsylvania State University 


The Quality Control Chart 

Ronald Wiley, Owens-Corning Fiberglas Corp. 
Electric Melting of Glass 

Larry Penberthy, Penberthy Electromelt Co. 


Constitution and Structure of Glass 
Fay V. Tooley, University of Illinois 


The Glass Industry 
55 West 42nd Street, New York 36, New York 


Enclosed please find remittance in the amount of $ Me 
to cover the cost of ...... copy(ies) of Volume II of the Hanp- 
BooK OF GLass MANUFACTURE. Single copy price, $10.00. Order 
for 5 or more copies, 10% discount. Add Shipping and Insurance 
charges, domestic 60¢ per copy; foreign 90¢ per copy. Foreign 
remittance in U.S. dollars. 
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OWENS CORNING FIBERGLAS CORP. 
(Continued from page 329) 
trical insulations; paper and tape reinforcements; 
rovings and mats for plastics reinforcement; scrim 
for paper and plastics reinforcement. 
(Kansas City) 
Insulations for residential and industrial building, 
appliances and automotive, rail and marine trans- 
portation; noise control products; underground pipe 
wrap; roofing products; battery mats; duct insula- 
tion. 
(Newark) 
Insulations for residential and industrial building, 
appliances and automotive, rail, aircraft and marine 
transportation; noise control products; decorative and 
reinforcing mats, filtration products; roofing prod- 
ucts; battery mats; pipe and duct insulation. 
(Santa Clara) 
Insulations for residential and industrial building, 
appliances and automotive, aircraft, rail and marine 
transportation; noise control products; filtration 
products; roofing products; pipe and duct insulation. 
10. Technical Center 
(Granville, O.) 
Separate facilities completely equipped for basic 
work in glass, chemicals, physics, mechanics and 
metallurgy. Designed for rapid expansion, it will 
consolidate facilities for major product developments 


and basic process development work. Contains the 
reinforced plastics development laboratory which was 
moved from Ashton, R.I. 





THE FIBER GLASS INDUSTRY 
(Continued from page 327) 


by such companies as American Cyanamid, Monsanto, 
Allied Chemical and others. (See “Resins” in Fiber class, 
page 345, this issue). 

Among boat manufacturers themselves, Glasspar Co, 
ranks as the largest in reinforced plastic pleasure boats, 
It is followed by perhaps as many as 200 other manu. 
facturers. In this number are included American 
M.A.R.C. Inc., with its new Marine Division offering 
an 11-model line of fiber glass boats, the Welin Davit & 
Boat Division of Continental Copper and Steel Indus. 
tries, Archer-Daniels-Midland, Goodyear Tire and : 1any 
others. There are no complete statistics on the actual 
physical consumption of fiber glass by the boat industry, 
but it seems safe to assume that last year it almost dou- 
bled to more than 70 million lbs. 

Textiles, miscellaneous consumer products and de/ense 
applications also represent large-volume outlets for fiber 
glass. Important in conversion of glass fibers into dra- 
peries and other fabrics for insulation, protection and 
many industrial uses are Burlington Industries and J. P. 
Stevens, both large textile concerns. Last year, output 





Then, drawing upon their vast and diversi- 
fied experience, TECO engineers can develop 
the plans and make provisions to ‘move in”’ 
at the right time. 

Thus, changes can be made with minimum 
delay and expense; and the end result will be 


3003 SYLVANIA 





a strictly modern plant that will run 
more smoothly, reduce costs and put the 
owners in a more favorable position to 
meet competition. 


A consultation as to possibilities will 
entail no obligation. port. 


VeOLliLe® Els. (ZLallnlé 
Phone GReenwood 5-1529 
AVENUE, 


; EXPERIENCE and COUNSEL 
will assure Top Results ! 


Periodic shutdown for repairs are inevitable. 
But manufacturers can anticipate them—con- 
tact TECO engineers and exchange views as 
to objectives and possibilities for moderniza- 
tion and basic improvements. 


Photos showing repair and 3 


modernization operations on a 
port and uptake while a tem- 
perature of 2500 degrees was 
maintained in the adjacent 


TOLEDO 13, OHIO 
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of textile glass fibers reached 147 million lbs., 42 per 
cent more than in 1958 and equal to about 7.5 per cent 
of total U.S. production of man-made fibers. 

Consumer and miscellaneous products made of fiber 
glass embrace school furniture, TV and phonograph 
cabinets, luggage, baby carriages and a host of other 
items. Most manufacturers of these products are relatively 
smal!. Among the larger units are such companies as 
American Air Filter, which makes filters, and American 
Rock Wool, which makes insulation. (See “Major Ap- 
plications of Fiber Glass,” Page 341.) 

In defense applications, fiber glass figures very prom- 
inent'y either in its pure form or in combination with 
plast'cs. For example, it goes into missile nose cones, 
radar housings for aircraft, sound-conditioning of jet 
plan's, etc. Indicating the over-all size of this market is 
the fact that the Boeing 707 contains over 5,000 lbs. of 
fiber glass. Aside from many large defense contractors, 
aconcern which is highly specialized in missile parts and 
insulation products using fiber glass is H. I. Thompson 
Fiberglass Co. (See “Fiber Glass in the Space Age,” 
Page 338.) 

Finally, there is the new automotive market whose 
potential may eventually exceed all others. Pioneered by 
the Chevrolet Division of General Motors, which makes 
fiber glass bodies for its Corvette, the field was recently 
entered by the White Motor Co. with its new fiber glass- 
bodied trucks and Outboard Marine Corp., using fiber 
glass for the cabs of its “Mailsters” and “Trucksters.” 


The largest supplier of reinforced plastic molds for these 
end uses is the Molded Fiber Glass Body Co. of Ash- 
tabula, Ohio, a privately-owned concern. This company 
is also believed to be the largest single user of fiber 
glass. Altogether, some 6 million lbs. of fiber glass were 
used by the automotive industry in 1959. 





FIBER GLASS IN THE SPACE AGE 
(Continued from page 340) 


of the jet engines, and so are certain portions of the 
wings on most modern aircraft, as they have better per- 
formance characteristics than the metals they replaced. 

Air ducts in all aircraft assume many wierd and compli- 
cated shapes, and the formability of fiber glass reinforced 
plastics make it an ideal material for these ducts. 

The basic materials in reinforced plastics* are epoxy, 
phenol, and polyester resins, reinforced with fiber glass 
in one of its many forms—roving, chopped strand, glass 
textile cloth, or mats. Without the fiber glass, the resins 
are weak and brittle and it is the combination of the two 
which gives them strength. 

To insure the safety of all air-travel passengers, the 
Federal Aviation Authority recently ruled that all air 
transports must be equipped with weather-scanning radar. 
The radar antennas cannot project into the air streams, 


* See “Resins used in Fiber glass,’’ page 345, this issue. 





How well do you know your elas? 


THIS IS AN EXAMPLE OF: 
0 1. “Sagged” glass 





0 2. Giant telescope mirror 
0) 8. Borosilicate glass 
0 4. 4000-Ib. mirror blank 


This 84-inch telescope mirror is the largest piece 
of glass ever produced by sagging. Nine chunks 
of borosilicate glass were placed on a mold and, 
under intense heat, sagged into a single two-ton 
piece . . . the largest telescope mirror blank 
made in 25 years. Thus, all four answers are 
correct. For 70 years Wyandotte has been sup- 
plying Soda Ash to the glass industry. Today, 
as in the past, Wyandotte is a working partner 
supplying technical assistance and raw-material 
chemicals to those great companies marking 
milestones in glass progress. 
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but they must be enclosed with some other non-metallic 
coverings transparent to high-frequency radiations. Only 
fiber glass reinforced plastics meet all the requirements 
for these covers, known as Radomes. They must with- 
stand air erosion at speeds above 600 miles per hour 
where air friction causes heating and deterioration of 
other materials. They must also resist erosion due to 
impact with rain, hail, and snow, and atmospheric dust. 

On the same airplane, there are miles of electrical wire 
insulated with fiber glass. The wires can be much smaller 
in diameter, with valuable space and weight saving, and 
they can withstand higher temperatures than possible 
with any other insulating material. 


Fiber Glass in Missiles 


The success of Atlas or Thor missiles, like jet aircraft, 
is also somewhat dependent on the durability of fiber 
glass. The liquid oxygen lines, which supply part of 
the fuel to the engine, are at a temperature under 400° F 
below zero, and if they were not insulated with fiber 
glass, various mechanical components within the vicinity 
would freeze instantly. Inches away, fiber glass rein- 
forced plastics may be in the combustion chamber for 
the fuel burning, at temperatures of 5000° F, or higher. 
Certain mechanical components may be actuated by 
compressed air stored in filament-wound accumulator 
bottles that are as light as aluminum, but as strong as 
steel. 

Other uses in high temperature exposures are now in 
development and testing programs but cannot be dis- 
cussed due to security classifications of the projects. 

As man probes further into outer space, and as jet 
transports increase their speeds, (a MACH 3.0—2100 
MPH transport is on the drawing boards and could be 
operational in 1965) design parameters and material 
criteria become increasingly critical. Material and pro- 
cessing research in all fields must keep pace and even 
forge ahead of airframe and missile production. To 
date, research in fiber glass technology has kept pace 
and has met almost every demand. Unfortunately, ad- 
hesives and binding materials are required which will 
function under the same severe conditions as fiber glass. 

As an example, to be resilient, fiber glass must be 
bonded together, and even though certain forms can oper- 
ate up to 2000° F in such applications, binders have not 
been found which will exceed 600° F. The same is true 
of coatings and plastic resins which limit the use of fiber 
glass to less than 1% its potential maximum operating 
temperature. Development of a 1200° F resin could well 
mean the replacement of aluminum, steel or titanium 
outer skins on all missiles and airframes with fiber glass 
reinforced plastics. The weight and cost savings would be 
phenomenal. Scientists and technicians in every phase of 
the fiber glass industry are constantly in search of such 
materials and test every one that offers any promise of 
increasing operating temperatures. 

Every day a new use for fiber glass appears, limited 
only by the problem of bonding or adhering at high 


368 






temperatures, which must be solved. Our industry has 
the techniques to produce the fiber glass needed, and po- 
tential markets are waiting for the development of these 
resins, adhesives and new methods: of attachment. When 
they are developed, our industry may have to accelerate 
expansion, but they are confident they can keep pace 
with the availability of the new developments. 

We believe that glass research and manufacturing ‘ech- 
niques will continue to stay ahead of requirements and, 
wherever in outer space man may go, fiber glass will help 
make his trip possible. 





MAJOR APPLICATIONS OF FIBER GLASS 
(Continued from page 340) 

ance of the material has grown at an astounding rate 
so that in 1959, it is estimated that 40 per cent ci all 
small pleasure boats produced were of glass-plastic con- 
struction. 

In 1958, approximately 85,000 molded _glass-piastic 
boats were turned out by an estimated 300 buil lers. 
Nineteen-fifty-nine saw unit production make a -pec- 
tacular leap to approximately 130,000 units. 

The two big 1960 National boat shows—New ‘ork 
and Chicago—revealed a continuation of the tren to 
glass-fibers in boats. In New York, more than 35 per 
cent of the boats were reinforced plastic; in Chi: ago, 
more than 50 per cent. 


A Natural Marine Material 


The rapid growth of glass reinforcement in this field 
is undoubtedly due to its exceptional suitability and 
unique combination of properties for the application. 
Glass-plastic boats will not rot, rust, corrode or generally 
give way to those infirmities which plague all wooden 
or metal ones. Their hulls and decks are seamless and 


‘leak proof. The material does not swell or shrink, nor 


is it adversely affected by atmospheric temperature 
extremes encountered in the coldest polar regions or 
the most torrid heat. Glass-plastic boats require no 
periodic painting for protection. 

Colors are molded integrally into the material, giving 
pigment depth and years of service. Molded glass- 
plastic boats do not absorb any measurable amount of 
water and are resistant to marine organisms which 
ravage wooden hulls. 


Freedom of Design 


Aside from the excellent properties which are in- 
herent in the material, glass-plastics offer great possi- 
bilities for the designer with resultant benefits to the 
consumer. The combined glass and resin materials in 
their uncured state are limp and characterless and can 
be formed into unlimited shapes and contours which are 
impossible or impractical in wood or metal. In_ boat 
construction, this feature is never more dramatically 
displayed than in the case of the 40-foot glass-reinforced 
pleasure yachts which are molded in two or three mono- 
lithic sections, bonded permanently together. 
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More thoughtful and creative design work is emerging 
to show the extent to which this versatile material can 
be employed. Not only are hulls and decks formed 
with glass-reinforced plastic but many interior and com- 
ponent parts as well. Gas and water tanks, sinks, toilets 
and galley units—and many other accessory units yield 
superior performance in glass-plastic construction. 


Fibrous Glass Reinforcements Used 

The backbone of any reinforced plastic boat today is 
glass filament. Two semi-fabricated forms of glass re- 
info: cements are used in boat construction, a cloth and 
a chopped fiber matting. These materials singly or in 
a combination are laminated together with a thermo- 
settiig plastic resin. Polyester or, less commonly, epoxy 
resi) s serve as the bonding agents; the glass reinforce- 
ment carries the tensile stresses or loads. The interaction 
bety.cen the two components is quite similar to steel- 
rein orced concrete. 

Te exact type of mat or fabric selected depends on 
many factors, such as shop practice, design and molding 

od. The so-called boat fabrics now represent a con- 

able volume of business to the textile industry. 
Two constructions are most popular. One is a plain 
woven cloth weighing about 10 oz. per sq. yd. and hav- 
ing an open porous weave. This material is used largely 
for surface reinforcement in molded boats and for the 
covering and repair of wooden craft. The second fabric 
is a heavy, coarse material called woven roving, loomed 
from untwisted strands. This material is cheaper per 
pound than conventional cloths and is used extensively 
for the structural reinforcement in the glass-plastic 
boats. 

Technical improvements in woven glass fabrics have 
been of great help in advancing the glass-plastic boat 
molding industry during the last few years. Uniform, 
high-strength finishes for the fabrics, weaves to gain 
faster wetting-out by the plastic, and other innovations 
have resulted in lower costs and greater structural effi- 
ciencies in molded glass boats. 


Future Prospects 

The boat building boom is continuing without any 
foreseeable saturation point. Yearly production in the 
outboard category will conservatively increase by 50 
per cent before 1965; this should mean about 600,000 
units. This continued market expansion forms the 
brightest future for glass-plastic boat builders as each 
year they are taking a larger section of the total sales. 
Those people in the molded glass boat industry see no 
reason why they cannot take over 60 per cent or even 
80 per cent of the market in the next few years. Im- 
proved metal and wood construction will obviously 
develop, and probably new, untried synthetics will serve 
some specialized demands but no material is evident 
today which has the versatility, adaptability and range 
of advantages for small boat construction which glass 
reinforcements offer. 
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DUAL PURPOSE 


POLAROID © 
POLARIMETER 
AND POLARISCOPE 
MODEL NO. 204 


A.S.T.M. designation #C 148-59T 


Horizontal and Vertical 
Views 

Analyzer is mounted within 
calibrated circle reading 
clockwise from 0° to 180° 
and counter-clockwise from 
0° to 180°. 

For use as a polariscope, 
the analyzer is set to read 
zero. The polarizing field 
is a typical red-purple and 
strain is seen in character- 
istic colors for tension and 
compression. 


a 
* T.M. Reg. U.S. Pat. Off. by Polaroid Corp. 

Polarizing field 10” dicmeter. 

Binocular analyzer. The shaded eyepiece makes the 
use of the instrument practical on the open floor 
with regular shop illumination. 

Distance between analyzer and polarizer 16”. 

For use as a polarimeter, the sensitive tint plates 

are swung out of the optical path by a finger move- 

ment; this movement automatically brings the 
quarter wave plates into the optical path. The 
polarizer now appears as a typical dark extinction 

field and a strained glass specimen is seen as a 

shaded black to white area. To measure this strain, 

the calibrated analyzer is rotated until the light 
area turns to maximum darkness. The reading of 

the calibrated circle, in degrees, multiplied by 3 

(or more precisely 3.03) is equal to the retardation 

in millimicrons, of that strained area. The instru- 

ment may be used in any position from the vertical 
to the horizontal. 


THE POLARIZING INSTRUMENT COMPANY, INC. 


IRVINGTON-ON-HUDSON, NEW° YORK 











Transportation 


Use of glass-reinforced plastics in the transportation 
industry is increasing at a steady pace. Most note- 
worthy applications during the past year were the new 
reinforced plastic truck cabs (White and Diamond T) 
and the equipping of 629 buses of the New York City 
Transit Authority with glass-plastic seats and a large 
number with exterior front panels and side exit door 
panels of the same material. 

New York City has also ordered 230 new subway 
ears with reinforced plastic longitudinal seating and 
side doors. 

In the automobile field, a larger number of glass- 
reinforced plastic components appear in 1960 models 
than in previous years, and 1961 models will reflect to 
an even greater extent the inroads being made by this 
material in this important industry. Current applications 
in autos include airducts, instrument panels, defroster 
housings, station wagon trim rails, gear rings, seat frames, 
convertible roof covers, arm rest supports, seat frame 
supports, and miscellaneous body parts. There is even 
a sports car with a translucent reinforced plastic roof. 

Since the Chevrolet Corvette was first produced about 
six years ago, following the first experimental sports 
car produced by the Glasspar Company, thousands of 
sports car bodies have been molded by individuals, or 
by small companies, both in the United States and 
abroad. Still a deterrent to mass production of rein- 
forced plastic bodies is the high cost of tooling up and 
replacing millions of dollars worth of equipment now 
being used for stamping out steel bodies. 

But the successful application of glass-reinforced 
plastics in the Corvette has been watched closely by 
the major auto makers, and the day may not be too far 
off when a further step toward standard use of this 
material may take place. The first Corvette bodies pro- 
duced are still in operation with no visible signs of 
corrosion or degradation from the elements or from 
chemicals used on U.S. highways. The 1961 Corvette 
will continue to be glass-reinforced plastic. 

Other successful vehicular applications include truck 
and car trailers, milk truck bodies, refrigerated truck 
bodies, and fuel truck tanks. 

In the railroad industry, glass-reinforced plastic is 
being used to mold large sections of cars, such as engine 
hoods and cabs as well as seats, luggage racks, panels, 
steps and even washrooms in which walls, window frame 
and wash basin are molded in one large piece. In 
addition, window shades for trains are being manufac- 
tured of vinyl-coated glass fabric. 

Reasons for the increasing use of glass-reinforced 
plastics by the transportation industry were early ap- 
parent. They make possible seamless construction, one- 
piece moldings, flowing lines, compound curvatures— 
all features providing new latitudes for design. Important, 
too, is the fact that this material requires sharply reduced 
tooling costs in moderate rates of production. Tooling 
for the White truck cab, for expample, was approximately 
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one-sixth the cost to tool for a similarly designed steel 
cab. From the consumer point of view, the minimum 
maintenance required with a reinforced plastic car, or 
boat, or chair is expected to become irresistably attrac. 
tive as time goes on. The products won’t corrode, rot 
or rust and are easy to repair. 

Another reason for the close inspection of this mate. 
rial by the auto and other transportation industries js 
its high strength-to-weight ratio. Pound for pound, 
glass-reinforced plastic is stronger than steel. Tensile 
strength of a single glass filament is 400,000 psi, com- 
pared with 20,000 psi for tempered plate glass and 
10,000 psi for ordinary window glass. It is the com- 
bination of the strength of glass fibers with various 
plastics (or resins) that imparts outstanding physical 
properties to the resulting molded piece and is bro: den- 
ing the applications of reinforced plastics into engin«ered 
end uses heretofore not considered practical. 


Fiber Glass in Industrial Textiles 


Record demand for fiber glass industrial textiles 
marked the past year. The entire textile glass fiber out- 
put in 1959, industrial and decorative combined, was 
147,400,000 pounds, up 42 per cent over the 103,800,000 
pounds produced in 1958, and almost double the | 955 
production of 75,800,000 pounds, according to the Tex- 
tile Economics Bureau. 

Fiber glass industrial textiles have just enjoyed their 
biggest year ever in the reinforced plastics field, par- 
ticularly in the pleasure boating, aircraft and vehicular 
transportation industries. 

Fiber glass industrial fabric is beginning to be spe- 
cified in some of the other large volume industries. One 
of these is molded TV cabinets. Sears, Roebuck has 
‘lead the way in moving from metal to reinforced plastic 
because the latter reduces the possibility of electrical 
shock and can be molded in handsome colors and with 
a smooth surface. 

Of major importance to designers and engineers utiliz- 
ing industrial textiles was the publication last January 
(1960) of a 400-page “Marine Design Manual for Fiber 
Glass Reinforced Plastics” by McGraw-Hill Book Com- 
pany. The book, first manual to establish physical prop- 
erties data and a suggested design approach for glass 
fiber laminates, was sponsored by Owens-Corning Fiber- 
glas Corporation and directed by Gibbs & Cox, Inc. It 
can be used as a guide in the development of virtually 
any structural reinforced plastic product, in addition 
to marine applications. 

Demand for coated fiber glass yarns is on the increase, 
particularly vinyl-coated yarn for insect screening. This 
screening, now on the market six years, is gaining 4 
greater percentage of the screening business each year. 
Textron, one of the major factors in the building in- 
dustry, is introducing an aluminum-framed fiberglass 
screened window unit this year. 

Coated fiber glass yarns have been produced which 
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provide usetul stretch and can be designed to give high 
coverage and low fabric weight, in addition to the 
unique properties of the glass itself and of the coating 
materials. Other promising markets for these yarns are 
seen in outdoor furniture webbing and fabrics, auto- 
motive and aircraft trim, canvas goods, hose, conveyor 
belts, and V-belts. 

An important new glass fabric product to combat 
industrial air polution—the fiber glass filter bag—gained 
a foothold in several industries during the past year. 
An effective weapon against hot, corrosive dust and 
fumes, this bag, made of silicone-treated glass fabric, 
can withstand temperatures in excess of 500° F., twice 
the temperature other types of fabrics used in filter bags 
can withstand. 

The glass bag is dimensionally stable and retains its 
permeability and does not require costly shaking mechan- 
isms; dust and other particles drop off with only gentle 
vibration. Industries utilizing these filter bags thus far 
include cement, carbon black, chemical, fertilizer, smelt- 
ing, and steel. Four of the five major equipment manu- 
facturers in the filtration field have introduced units 
specially designed for the use of glass bags, and a fifth 
has one under development. 

Coated glass fabrics are continuing to find new uses. 
Mos: noteworthy application during the past year was 
in jet aircraft, as trim around luggage racks, as wainscot- 
ing. and as floor covering material. Other growing uses 
are us reinforcing material for vinyl boat deck covering, 
luggage, room darkening and stage curtains and folding 
doors, for fire-and radiation-resistant aprons and cloth- 
ing, and as a fabric for waterproofing membranes used 
in roofs in the industrial and commercial field. Recent 
exaiiples of waterproofing membrane use are the new 
Detroit Civic Center and the new American Airlines 
Terminal at New York’s International Airport (Idle- 
wild). The fabric is an open-mesh glass fiber fabric 
impregnated with butyl rubber or asphalt. 

Coated fiber glass fabric provides heat and flame 
resistance, dimensional stability, low weight, high tensile 
strength and resistance to chemical attack. 

Glass yarn and fabric for electrical apparatus insula- 
tion, for reinforcing papers, gummed sealing tapes and 
pressure-sensitive packaging tapes, for appliance and 
equipment thermal and acoustical insulation and filter- 
ing, and for asphalt-impregnated wrap for subterranean 
pipes, are all enjoying expanding markets. 





INVENTIONS AND INVENTORS 
(Continued from page 358) 


The dielectric constant of ordinary glass, of the soda, 
lime, or silica type is generally about 5. It has been 
discovered, however, that glass of dielectric constant of 
15 or more can be obtained with glass from a melt of 
titanium, silica and boric oxide as the main ingredients, 
with the addition of zinc, barium or alkaline oxides. 

It has further been discovered that while such com- 
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EQUIPMENT AND 
ENGINEERING 
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Batch Chargers 

Glass Level Controls 

Gob Feeders 

Refractories 

28" Paste Mold Machines 


I. S. (individual section) 
Forming Machines 


Lehrs — Annealing, Decorating 
Lehr Stackers 

Automatic Inspection Equipment 
Testing Equipment 

Conveyors 

Unit Melters 

Furnace Designs 

Plant Layout 

Installation Service 

Operating Service 

Testing Laboratories 
Consulting 


From Concept through Construction and Start-Up 
to Full Production Hartford Can Help 


=> Emhart Manufacturing Co. 
Lm Hartford Division 
mm Hartford 1, Connecticut 


Cable Address: EMHART Phone: CHapel 9-0671 TWX: HF 286 








Plungers Last 
15 Times Longer with 
Colmonoy Protection 


Colmouoy Sprayweld hard surfacing has radically 
increased the life of glass plungers in glass con- 
tainer plants everywhere. Reports show at least 
15 times (and up to 54 times) longer life can be 
expected from Colmonoy protected plungers. 


As originators of the Sprayweld* Process (spray- 
ing and fusing hard-surfacing alloys), and with 
eight years of experience in the maintenance of 
glass plant machinery, only Colmonoy offers a 
dependable, complete line of alloys in forms for 
every application method. The Colmonoy Spray- 
welder (a powder metal spray gun) produces 
superior uniform overlays, uses compressed air to 
build dense porosity-free deposits. Colmonoy 
alloys, containing chromium borides, provide 
maximum wear life, improve finished ware by 
eliminating specks. 


Let us tell you more about these money-saving 
alloys and methods. Write today. 


Shown are three plungers, hard surfaced 
with the Colmonoy Spraywelder and 
Colmonoy No. 6 alloy. They were sub- 
sequently machined to mirror-smoothness. 
Ask for Engineering Data Sheet No. 34. 


*Registered trademark 
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positions, when applied to a glass base, for example to 
a glass base having a conductive coating such as the 
usual stannous chloride or the like, have a dielectric 
constant of 15, the dielectric constant can be as high 
as 25,000 or more when the coating is applied to a 
base of iron, such as a sheet of enameling steel. 

The high dielectric constant of the new glass or 
enamel appears to be due to some of the materials being 
present in the glass in the crystal phase. When zinc or 
barium oxides are used in the glass melt, some zine 
titanate (ZnO.TiO.) or barium titanate (BaO.2Ti9,.) 
appears to be formed, with rutile or anatase in lesser 
amounts. The presence of large amounts of rutile or 
anatase, however, appears detrimental to the formation 
of material of high dielectric constant. 

The heat treatment of the glass melt is an imporiant 
factor in obtaining a high dielectric constant. The in- 
gredients can be fused at a temperature between al out 
1050°C to 1450°C for one to three hours, and then 
cooled quickly for example, by being quenched in weter. 

With slow cooling, the dielectric constant will be much 
less for example about 300, whereas with quenc! ing 
the constant can be as great as 25,000 or more. 

The ingredients in the initial mix may be varied « ver 
the following ranges with good results: Ti0.—19 tc 36 
mol per cent, Si02—20 to 37 mol per cent, ZnO-° to 
29 mol per cent, K20 —2 to 14 mol per cent, BaO — © to 
10 mol per cent, and B20; —4 to 21 mol per cent. 

There were 2 claims and the following references cited 
in this patent. 


United States Patents 
1,524,134, Hutchins, Jan. 27, 1925; 1,955,821, Me- 
Dougal, Apr. 24, 1934; 2,262,069, Turk, Nov. 11, 1941. 


Foreign Patents 
446,970, Great Britain, May 6, 1936. 


Cin Wool and Fiber 


Method for producing coated glass fibers. Patent No. 
2,895,789. Filed December 28, 1956. Issued July 21, 
1959. No sheets of drawings; none reproduced. As- 
signed to Owens-Corning Fiberglas Corporation, by 
Robert G. Russell. 

This invention relates to glass fibers, particularly a 
method for producing coated glass fibers and more par- 
ticularly to a method for producing coated glass fibers 
with metered quantities of coating material for preser- 
vation of the physical properties of the fibers. 

The principles of the invention entail coating glass 
fibers with heat softenable metals such as aluminum 
lead or tin, or resins like polyethylene and tetrafluoro- 
ethylene in foil or sheet form into contact with the heated 
fibers as they are being formed. This concept resolves 
itself into preheating and melting the coating material 
as it is being fed to the filaments and regulating its 
temperature to permit a mating of the coating material 
with the filaments at temperatures which are conducive to 
establishment of optimim conditions for coating the 
filaments. 

The sheet metal supplied to the fibers is preheated 
conduction from electrically heated means. It 


by 





THE GLASS INDUSTRY 








will be recognized, however, that other heating means 
might be used. For instance, the sheet material might be 
passed through a heated chamber or electrical current 
can be passed directly through the sheet. Induc- 
tion heating or direct application of heat as from a 
flame can also be resorted to. 

A feature of the invention is the rapidity with which 
the desired temperature can be imparted to the sheet 
material thus making the method and means flexibly 
adaptable to providing the physical properties control- 
lable by selection of particular temperature relations 
bet\veen the coating material and glass fibers. 

Siill another feature of the invention lies in its adapt- 
abil.ty to provide different thicknesses of coating mate- 
rial on the glass fibers. 

There were 7 claims and the following references cited 
in this patent. 


United States Patents 
2 699,415, Nachtman, Jan. 11, 1955; 2,782,563, Rus- 
sell. Feb. 26, 1957. 


Ga: Plating Blown Glass Fibers. Patent No. 2,888,375. 
Filed September 27, 1954. Issued May 26, 1959, No 
she ts of drawings; none reproduced. Assigned to The 
Co:mmonwealth Engineering Company of Ohio by Folsom 
E. Jrummond. 

This invention relates to an apparatus and method for 
producing metal coated fibers, and more particularly to 
a method and apparatus for producing fibers in bulk form 
anc wherein the individual fibers have an outer coating of 
meial, the metal-coated fibers being subsequently matted 
or felted together to provide a metalized fibrous product 
which may be fabricated into different shape. 

The invention is readily adapted for metalizing glass 
fibers in bulk, and such as produced by melting and ex- 
truding primary glass filaments which are attenuated and 
moved lengthwise across a hot flame blast to cause the 
heated glass filaments to be further attenuated and disin- 
tegrated into very fine glass fibers. 

The resultant hot glass fibers are collected and while 
hot subjected to an atmosphere containing gaseous metal 
which is heat decomposable at the temperatures of the 
fibers. The mass of glass fibers while floating about in 
the chamber are thus coated with metal. The gaseous 
metal compound or mixture of metal compounds utilized 
in each case being selected to provide the desired metal 
coating. 

Where the fibers are formed of molten slag, glass or 
the like, as mineral wool and without attenuation of the 
fibers, filaments formed of the molten material are blown 
into fibers and collected in a chamber and the fibrous 
bulk subjected to gaseous metal plating similarly as with 
fine glass fibers. 

There was one claim and the following references cited 
in this patent. 


United States Patents 
2,616,165, Brennan, Nov. 4, 1952; 2,647,851, Schwartz, 
Aug. 4, 1953; 2,663,906, Labino, Dec. 29, 1953; 2,699,- 
415, Nachtman, Jan. 11, 1955; 2,701,901, Pawlyk, Feb. 
15, 1955; 2,758,952, Toulmin, Aug. 14, 1956. 
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ELECTRIC BOOSTER MELTING 
ALL ELECTRIC FURNACES 
MOLYBDENUM ELECTRODES 
BUBBLER SYSTEMS 

COLOR FEEDERS 
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Sheet and Plate Glass invention such a feeder die is employed as the botiom 
Sheet glass manufacture. Patent No. 2,880,551. Filed of a forehearth or other form of molten glass supply 
November 7, 1955. Issued April 7, 1959. No sheets of container, with the wedge portion of the die projected 















drawings; none reproduced. Assigned to Corning Glass upwardly into the supply body of molten glass. 
Works by Peter J. Martuscello and Maynard G. Stermer. By ene aane of the foregoing eee 8 ribbon of 
According to the present invention a simple and rigid glass is issued through the die slot in such a direction 
form of feeder die comprises a plain sheet of refractory that there is less tendency for distortion of the die during 
material, such as platinum or the like, having a quadrate use than is in the case when the die is used in a fashion 
passage therethrough and whose passage borders are to hold a volume of molten glass, as in the method dis. 
joined to the base of a hollow wedge also formed from closed by the Brown patent, No. 2,422,466. Moreo. be 
platinum sheet material or the like. The die passage the fact that the die is of a shape to inherently eves 
comprises a slot passing transversely through the rec- strength and that the slot is transverse to the planes of its 
tangular faces of the wedge. Also, according to the rectangular faces adds further to its resistance to dis- 





Der Mice. ; aaa tortion. The fact that the die is used in such a fashion 
Ea eS that the glass ribbon issuing from its slots enters the die 
cavity whose temperature is conditioned in accordance 
with the temperature of the molten glass surrounding 













the die, is believed to materially contribute to the quality 
THE SHARP-SCHURTZ of ribbon produced. Also it will be observed that the 
COMPANY die slot is in the form of an inverted V and thus enailes 






the glass to freely issue from different levels of the supply 
body in a vertical stream of ribbon form. It is believed 


CHEMISTS AND CONSULTING that this part of the arrangement also contributes sub- 













ENGINEERS stantially to the successful production of glass in «he 
FOR THE GLASS INDUSTRY exacting dimensions required. 
There was one claim and the following references ciied 
in his patent. 
LANCASTER, OHIO U.S. A. 


United States Patents 
717,378, Fourcault, Dec. 30, 1902; 2,133,622, Gray, 
ie nak AE AE TINS So Oct. 18, 1938; 2,398,952, Nachof, Apr. 23, 1946; 2,422,- 
466, Brown, June 17, 1947; 2,505,103, Devol, Apr. 25, 
1950; 2,714,622, McMullen, Aug. 2, 1955. 








































Multiple sheet glazing units. Patent No. 2,886,864. 
Filed December 27, 1954. Issued May 19, 1959. No 
sheets of drawings; none reproduced. Assigned to Lib- 
bey-Owens-Ford Glass Company by Charles R. Boicey 
‘and William J. Hubbard. 

This invention relates to glazing units which are made 
up of two or more sheets or plates of glass joined to- 
gether entirely around their marginal edges, in spaced 
face-to-face relation, to provide an hermetically sealed 
unitary structure. In particular it relates to the dehydrat- 
ing and hermetic sealing of the enclosed space between 
the glass sheets of such units. 

Prior to the assembly of the sheets in space face-to- 
face relation for using the marginal edges thereof, a 
dehydration hole is drilled in lower sheet preferally 
toward an edge or corner thereof. The drilled hole is 
preferably substantially venturi-shaped, consisting of op- 
Quality chemicals posed upper and lower truncated conical portions which 

are inwardly convergent to form a reduced circular 
for glass throat portion. 
In order to prepare the dehydration hole for the sub- 


sod a a sh sequent sealing thereof, a special metallic paste or paint 


such as, for example, a liquid silver frit may be applied 

sod i u m n it rate to the outer surface of lower sheet surrounding the hole. 

2 When such a silver frit is used, it is preferably composed 

of a low melting glass frit and small silver flakes in a 
suitable vehicle, such as turpentine, etc. 

© Olin Mathieson While the space between the sheets is in a dehydrated 

condition, a mastic sealing plug formed of Vistanex and 

















4 MA Chemicals Division « Baitimore 3, Md. reco ) 








THE GLASS INDUSTRY 








carbon black is forced into the dehydration hole, Vis- 





tanex being a series of polymers formed by the low term- 
perature polymerization of isobutylene and produced by 
the Standard Oil Company of New Jersey. The pasty 
or pliable consistency of the mastic permits a small tail 
or anchor portion to extend through the small throat of 
the hole to form a double sealing effect through the re- 
stricted opening. This mastic offers an advantage over 
a metallic plug in that it is moisture proof which charac- 
teristic had been sometimes difficult to obtain in a metal 
plug because of the tendency for air and gas bubbles to 
form in the metal when it hardens from a molten state. 

There were 10 claims and the following references cited 
in this patent. 


United States Patents 
°.621,397, Black, Dec. 16, 1952; 2,683,906, Nevins, 
July 20, 1954; 2,686,342, D’Eustachio, Aug. 17, 1954; 
2,750,637, Browne, June 19, 1956; 2, 784,462, Fix. Mar. 
12. 1957. 


Miscellaneous Processes 


Mcld for applying enamel. Patent No. 2,888,783. Filed 
February 12, 1953. Issued June 2, 1959. No sheets of 
dr:wings; none reproduced. By Frederick W. Turnbull. 

(his invention relates to a means of applying enamel to 
the cut-off ends of internally enameled pipe. It relates to 
pie fitting and the method of making pipe joints with 
enamel lined pipes where it is desirable to present a con- 
tinuous coating to the contents of the pipe. 

The method of coating the pipe end comprises the use 
of a mold into which enamel or “glass” is placed. The 
mold is then applied to the end of the pipe and by heat 
and pressure the enamel in the mold is shaped against, 
and adhered to, the raw metal edge of the pipe fused to 
the ceramic lining of the pipe. 

The raw ends of the pipe may be coated, and a pipe 
joint may be made which will present a continuous porce- 
lain or enamel surface to the contents of the pipe, pipe 
joints, or other fixtures. 

There were 4 claims and 19 references cited in this 
patent. 





CLASSIFIED ADVERTISEMENT 





WANTED 


Good used direct fired decorating lehr approx. 130 ft. 
long with 5 or 6 feet of belt width. Reply Box. No. 229, 
The Glass Industry, 55 West 42nd Street, New York 
36, New York. 





CERAMIC ENGINEER—Advanced degree preferred— 
to conduct research in the field of glass and enamels. 
Opportunity to work with other engineers in the ceramic 
field in a well equipped laboratory. Liberal benefits. 
Salary commensurate with training and experience. 
LOCATION Philadelphia area. Address reply to: FOOTE 
MINERAL COMPANY, Res. & Dev. Labs., Box 576, 
Berwyn, Pa. 


JUNE, 1960 




















Delos M. Palmer 
& Associates 


Consulting Engineers 


Mechanical, Electrical & Industrial 
Designers of 
Special Purpose Machinery 
For The Glass Industry 
Automation 


4401 JACKMAN ROAD TOLEDO 12, OHIO 
Telephone: Greenwood 9-4453 











EISLER Equipment 
solves glass problems! 


Since 1920, designers »- 
and builders of speciol 7 * 
machinery and equip- © 
ment for the glass in- aa 
dustry . : 
Glass Lathes + Glass § 
Cutters + Wet or Dry | 
Silent Blast Torches + © 
Cross Fires + Ribbon 
Fires + Gas and Oxygen | ~ 
Burners Indexing |~ om | i 
Turntables + Sealing, ~~ ; ne 
Ampule and Bulb Blow- B| 
ing Machines, etc. : 
Call us now Be 
without obligation ES : ' 











Above: SPECIAL CROSSFIRES 
Below: BLAST BURNERS 





Cre. 4 a 
EISLER ENGINEERING C0., INC. |Charies Eisler, Jr. 
742 So. 13TH ST., NEWARK 3, N. J. President 











BANKRUPTCY SALE 


of Complete Fiber Glass Pipe 
Wrap Manufacturing Plant, in- 
cluding Glass Spinning Machines 
and Bonderizing ovens, valued at 
$435,000.00 


to be sold at 


another 


ROSEN 
PUBLIC 
PUBLIC AUCTION 


AUCTION 
—— Referee in Bankruptcy at Ft. 


— —— Worth, Texas, sale to be held— 











—on the premises at— 


TEXAS GLASS FIBER CORPORATION 


Grandview, Texas 
(37 miles South of Ft. Worth on Highway 81) 


WED., JUNE 15, 1960, 10:30 A. M. «sn 


OFFERED: Entirety, Units and Piecemeal Lots 


Plant is housed in building 106’ x 280’, rented from local indus- 
trial foundation. Property can be ourchased on lease option. The 
production of plant has been orimarily pipe wrap and can pro- 
duce approximately 110,000 squares per month, utilizing 16 
spinning drums and one oven. (This leaves 2 drums and other 
ovens for standby). Would emoloy 90-95 persons. Other products 
can be manufactured by this equipment, including Filter Media, 
Surfacing materials, Battery Separator materials, display fibers, 
etc. This is rare opportunity to acquire comolete plant at fraction 
of origina! cost. Skilled labor force available in area. Equipment 
includes 3 Gehnrich orocessing ovens, 18 spinning machines, 
Fostoria infra-red drying ovens, fiber rewinding rollers, resin 
tanks, hammer mill, etc., plus complete lab, machine shop. 





For full details, including je me 
illustrated brochure and 48M tv ASSOCIATES, INC. 
terms of s a | e : contact au Sereres REAL ESTATE BROKERS APPRAISERS , 
auctioneer. 
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